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Volume 33 
Go to the As usual in the month of Octo- 
Convention ber, Independent telephone men 


from all parts of the country will 
gather at Chicago for the annual meeting of the 
United States Independent Telephone Association. 
The necessity of increased space has caused the 
transfer of convention headquarters from the Hotel 
Sherman to the new Hotel Stevens on Michigan 


Boulevard. 


Many telephone men will regret leaving the hos- 
pitable roof of the Sherman, which has housed the 
convention for many years, but it is felt that the 
change will be for the better. For several years, 
exhibits have taken up all available space in the 
Sherman and have overflowed into the halls. Many 
exhibitors felt the limitations to the extent that 
they were not able to display their wares in a 
favorable way as they wished. The larger facili- 
ties of the Stevens will also make for greater con- 
venience and comfort during the luncheon and en- 
tertainment of the Independent Telephone Pioneer 
Association on Thursday of convention week. 


It is to be expected that the exhibits will be all 
the more interesting and instructive on account of 
the better facilities and the program is promised 
to be of the high standard of recent years. In addi- 
tion to the main program, the divisional meetings 
will attract department executives who will have 
the opportunity of gathering to discuss latest devel- 
opments in the work of their departments. 


The national convention is an event of import- 
ance to all companies large and small. Every tele- 
phone company should be represented not only by 
one person, but by as many of its people as possibly 
can arrange to be present. 





The Mutual We attended a district telephone 
Farm Line meeting a short time ago. As in 
Again most other district meetings, es- 


pecially in the great middle west, 
the discussion turned to the topic of securing satis- 


factory service on the subscriber owned farmer 
line. The usual variety of suggestions were made 
to secure improvement in conditions but no one 
seemed very sanguine as to probabilities of success 
of any of the suggestions. 


Even representatives of mutual switchboard asso- 
ciations complained of their inability to secure co- 
operation from some of the lines centering in their 
switchboards. It is a problem that the present gen- 
eration of telephone men have inherited from their 
predecessors and which undoubtedly they will pass 
on to their successors. This does not mean that 
improvement will not be made but it does mean 
that continuous effort will have to be expended to 
prevent the situation from becoming hopeless and 
to secure as much improvement as possible. 


The difficulty goes back to the state of mind of 
the individual member of the mutual line. To him 
the line is a neighborhood institution and he sel- 
dom pictures it as anything else. He does not vis- 
ualize his telephone as a unit in a country wide 
system of communication. He is willing to pay a 
certain amount of money and to spend a certain 
amount of time if—and here is the rub—every one 
else on the line will do likewise, but he will be 
blamed if he will get out and work on the line if 
John Soandso who is also on the line never gets 
out and does his share. 


The ideal condition of course is to have all of the 
farm lines owned and maintained by commercial 
companies of the right type who will furnish first 
class service and collect a rate accordingly. But 
this ideal will be a long time in its realization. In 
the meantime effort will have to be directed toward 
reaching the individual on the mutual line because 
it is only through reaching him that hope of im- 
provement lies. 


Much improvement in farm practice in general 
has been the result of activities of state agricultural 
colleges, county agricultural agents and farm or- 


ganizations. In the main their aim is to reach the 
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individual farmer and their success has been pro- 
porticnal to their ability to reach the farmer as an 
individual. If an effort is being planned to improve 
the mutual telephone line service, the methods of 
these agencies can well be studied and adapted to 


the requirements of the telephone situation. 





Stock Prices One of the developments of the 
A. T. & T. present bull movement in securi- 
ties has been the pushing up of 
prices of utility securities to unheard of levels. 
American Telephone and Telegraph stock climbed 
above $300 per share at one time and still hovering 
around that point at the time this is written. On 
the basis of present number of shares, this would 
give a market value of about four billion dollars for 
the A. T. and T. stock outstanding.. The stock sold 
at over thirty times its annual dividend rate and at 
about twenty to twenty-five times its net earnings 


per share. 


Just how much the rise has been due to present 
speculative interest in common stock, how much 
to investment trust buying and how much to other 
causes can not be determined. The floating supply 
of the stock has been small in spite of its wide 
diffusion. Most of the several hundred thousand 
stockholders own only a small number of shares 
acquired at prices substantially below the present 
market and are holding their shares for the divi- 
dend return and the profit from rights which have 
been a regular feature of the company’s financial 
operations in past years.. It is probable that some 
of the larger blocks, the largest of which is less 
than one per cent of the total number of shares, are 
equally closely held. 


The announced policy of the management is 
against stock split-ups and special dividends. It 
will be interesting to see if this policy can be main- 
tained along with the policy of wide diffusion of 
the stock if the present market prices hold for any 
considerable length of time. At its present price, 
the stock is a rich man’s buy rather than a buy for 
a man of moderate means who desires a stock hav- 
ing features of stability and marketability along 
with a rate of return above savings bank or gov- 
ernment security rates. If these prices are main- 
tained the stock will tend to find its way into the 
hands of fewer owners of large means than of more 


owners of small means. 


Why Not Commercial departments of most 
Standardize telephone companies have had 
Rates for their attention directed toward 


Supplemental the possibilities of increased reve- 
Service nue through the sale of extension 

stations and other supplemental 
services. Some companies have succeeded in sell- 
ing these supplemental services and have realized a 
nice gain in revenue from them while other com. 
panies have done little and still seem to be in doubt 
as to whether it is a profitable undertaking. 

One of the questions that must be met before un- 
dertaking the sale of such services is the question of 
rates to be charged. Doubt as to what a proper 
rate for certain of the services has caused some 
companies to defer offering those services. It is 
the old problem of placing the price at a place that 
will yield a profit and still make the service popular, 

It would seem that there is opportunity for study 
of this matter and exchange of information. Per- 
haps it would seem to be extreme to suggest that 
there might even be a pretty well standardized 
schedule of charges for these supplemental services. 
Yet there would be many advantages if some kind 
of a standardized schedule were provided, even if it 
only suggested maxima and minima for the various 
services. 

The ordinary objections against standardized 
rates for main station services would not apply as 
the supplemental services are in the nature of con- 
veniences for those who can afford and are willing 
to pay for them. They are not necessities in the 
sense that main station service is. 

May we suggest this as a subject for study and 
discussion in the meetings of the commercial divi- 
sion at the coming convention of the U. S. Inde- 
pendent Telephone Association. 





Do Not Omit At this time of year most of the 
the Fall Line construction programs are well 
Patrolling toward completion. The outside 

forces are settling back to the job 
of maintenance of the plant over the winter season. 
The splendid fall months are normally the period 
of lightest trouble in the plant. Spring and summer 
thunder and wind storms no longer furnish their 
quota of service interruptions and winter snows 
and sleet are still weeks away. 

The period when the ordinary run of trouble is 
light gives the time for systematic patrolling of the 
lines to make the many minor repairs, neglect of 
which may mean line failures later. Insulators can 
be replaced, slack wires evened, weak poles reset 
or replaced, corners guyed and brush trimmed. A 
small gang will cover many miles of line during a 
few weeks of fine fall weather. The work they will 
do may save many times that amount of work in 
the season of rain, snow and sleet, bad weather, 
bad roads and freezing temperatures. 
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United States Independent 
Telephone Association : 


PROGRAM 


United States Independent 
Telephone Association, 
Thirty-third Annual Con- 
vention, October 22-25, 
Hotel Stevens, Chicago 
Tuesday, October 22, 9:30 A. M. 


Annual Meeting of Board of Directors. 
Opening of Exhibits. 
Registration of Members and Visitors. 


General Opening Session, Tuesday, 
2:00 P. M. 
Reports of Officers and Chairmen of 
Divisions. 
Appointment of Committees. 


Miscellaneous Business. 


Annual Dinner and Conference of 
State Association Executives, 
6:00 P. M. 

“The State Convention,” by Frank L. 
McKinney, Secretary of Ohio Independ- 
ent Telephone Association, Columbus, 

Ohio. 

“District Meetings,” by J. C. Crowley, 
Jr.. Secretary-Treasurer of Minnesota 
Telephone Association, St. Paul, Minne- 
sota. 


General Session, Wednesday, October 
23, 9:30 A. M. 

President’s Annual Statement, by F. B 
McKinnon, Chicago, Illinois. 

Address—‘‘Increasing the Net Profits,” 
by John H. Agee, Vice-President and 
General Manager of Lincoln Telephone 
& Telegraph Company, Lincoln, Nebraska. 

Address—“The Rochester Campaign 
for New Subscribers,” by Frank T. 
Byrne, Commercial Superintendent of 
Rochester Telephone Company, Roches- 
ter, New York 

Reports of Committees 

Election of Directors. 

General Business. 


Division Conferences, Wednesday, 
2:00 P. M. 


AccountinG Division CoNFERENCE 


Statement of Changes in Accounting 
System Proposed by the Bureau of Ac- 
counts of the Interstate Commerce Com- 
mission, by E. C. Towner, Auditor of 
Disbursements of Tri-State Telephone & 
Telegraph Company, St. Paul, Minnesota. 
ComMerctaL Division CONFERENCE : 


Convention 


Discussion of Development of Business 
Topics presented at Morning General 
Session. 

PLant Division CONFERENCE: 

Report of Committee on Protection 
Against Lightning by Association's Rep- 
resentatives, W. L. Cook of Reliable 
Electric Company, and John S. Baker of 
Cook Electric Company. 

Report of Committee on American 
Standard Electrical Definitions by Asso- 
ciation Representative, Dr. Arthur Béssey 
Smith of Automatic Electric Company. 

“Teletypewriters,” Explanation an d 
Demonstration by A. S. Benjamin, Sales 
Engineer, Teletype Corporation, Chicago, 
Illinois. 


TRAFFIC Division CONFERENCE: 


Discussion of the Evolution of Toll 
Traffic Methods, and other topics. 


Annual Meeting of Pioneers’ Associa- 
tion, Thursday, October 24, 
10:00 A. M. 


3usiness Session. 


Address by Hon. Frederick A. Landis, 
Logansport, Indiana. 


Annual Luncheon and Entertainment. 


Annual Meeting of Program Service 
Division, Friday, October 25, 
9:30 A. M. 


Addresses and Discussions by J. A. 
Gustafson, A. L. Geiger, Ray Manson, 
O. C. Levy, R. S. Brewster and George 


R. Eaton. 


The ninth annual convention of the 
Independent Pioneer Telephone Associ- 
ation will be held at the Hotel Stevens, 
Chicago, October 24th, which is the third 
day of The United States Independent 
Telephone Association, held October 
22nd to 25th, inclusive. 


The morning of the 24th the Pioneers 
will have a business session, followed by 
an address by the Hon. Frederick Landis 
of Indiana. Mr. Landis is nationally 
known as a speaker and entertainer. Im- 
mediately following the forenoon session 
is the annual banquet and entertainment. 
The entertainment committee has advised 
your secretary that they have a wonder- 
fully interesting program. Those of you 
who have attended former Pioneer Days 
know what this means. 
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Be sure to visit these: 


Exhibitors at U. S. Independent 
Telephone Association 
Convention 


American Electric Company, Inc. 
American Steel & Wire Company. 
Automatic Electric Incorporated. 
Bartlett Manufacturing Company. 
L. M. Berry. 

Lynton T. Block & Company. 
Bright Star Battery Co. 

The Brown Company. 

The Buda Company. 

Burroughs Adding Machine Company. 
Carbon Products Company. 
Chance Company. 

Cleveland Trencher Co. 

Coffey System & Audit Company. 
Coffing Hoist. 

Cook Electric Company 
Curtin-Howe Corporation. 
Do/More Chair Company. 
Electric Storage Battery Co. 
Everstick Anchor Company. 
Frankfort Lumber Company. 
French Battery Co. 

Highway Trailer Company. 
Holtzer-Cabot Electric Co. 

A. J. Johnson Electric Co, 


J. K. Johnston. 
James R. Kearney Corp. 

Kellogg Switchboard & Supply Co. 
Leich Elecric Company. 

MacGillis & Gibbs. 

Nilco Lamp Works. 

National Carbon Company. 

North Brothers. 

Page & Hill Company. 

Quick Directory Company. 
Philadelphia Storage Battery Co. 
John A. Roebling’s Sons Company. 
Reliable Electric Company. 
Republic Creosoting Co., The. 
Runzel-Lenz Electric Mfg. Co. 
Sands Electric Company. 

Signal Engineering Company. 
Spooner & Merrill, Inc. 
Stromberg-Carlson Tel. Mfg. Co. 
Suttle Equipment Co. 

Teletype Corporation. 

Telkor, Inc. 

Templeton, Kenly & Co., Ltd. 
Unique Mfg. Co., Inc. 

P. Wall Mig. Supply Company. 
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tudying Telephone Methods 


This Is Chapter 32 of a Series of Articles by E. R. Collins, Manitoba 


Telephone System, Brandon, Manitoba, Canada. This Chapter Deals 


with Line Switch Grouping 


In Chapter 31 the construction, and 
circuit operation, of the plunger type line 
switch was discussed. This chapter will 
continue the study of the Line Switch, 
dealing with the methods of grouping, 


and control. 


A little 


in Fig. 255 will help to explain the ar 


time spent studying the cut 


rangement of Line Switches in groups. 
Line Switchboard or Upright 
The line switches are commonly grouped 
in units of 100 These are 
mounted on a called 
a Line Switch Upright or Switchboard. 
The front of the 
Fig. 255, is occupied by 100 line switches, 


switches. 


steel frame work 


board as shown in 


and one master switch. The line switches 
are mounted in 4 clusters or groups, and 
in the each 
noted a white 


cluster, will be 
This is the 
The 


mounted on a 


centre of 
long bar. 


pickup bar. two 
left are 


work 


guide shaft or 
groups on the 
frame which is hinged 
like a door, with the pivot points at the 
extreme left of the The 


side of the 


common 
door. same 


applies to the right hand 
board, only the pivot points are on the 
extreme right. These two doors are re 


ferred to as line switch shelves. The 
doors are fastened in a closed position, 
by 4 bolts, 
main work of the 
This 
the switchboard, 


machine screwed into the 


frame switchboard 
fastens the two shelves rigidly to 
them in a 
fixed position in relation to one another 
When the 4 bolts are removed, and the 


connecting link between the guide bars 


and_ holds 


shelves 
This al 
lows the workman to work at the back 
of the line switch shelves with ease. One 


is removed, the two line switch 


may be opened as two doors. 


point that will impress itself on the tel 
phone man, who first inspects this type 
of equipment, is the careful planning that 
has been exercised to make every part of 
work at. 


the equipment convenient to 


switch is 
bank. These banks are 
clamped to upright bars set at the back 
The banks are 
carefully spaced by using gauges, so that 


Each line supplied with a 


line switch 
of the line switch shelf. 


each line switch bank is in proper posi 
tion to allow the line switch plungers to 
The 
wiring for the banks is brought out at 
the back of the 
formed gooseneck 
that the may be 
closed without injuring the wiring. Thes« 
forms are taken to the upper part of the 


enter the banks without binding. 


line switch shelf, and 


into long forms, so 


shelves opened and 
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switchboard, where they terminate on a 
set of terminals. Fig. 255 does not show 
these terminals, but they will be discussed 


later. The line switches are each mounted 


on the 


front ot the shelves 


Each line 


lined up with all the 


with 2 ma 
chine screws switch must be 


thers in the same 
switch banks, 


W ill be able 


relation to the line 
1 


group, 11 


so that the one guide bar 
to direct each line switch in the same 
position before each bank 
Arrangement of Trunks 
On a manual switchboard, each opera 


tor is supplied with say 10 pairs of cords 
She will also have a certain number of 


| 1 - + } ' 
Line lamps ippearing 1! front of ner, 
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Pickup bars 


1f lines allotted to each op- 
on the volume of 
ephone. One group 
as busy as another 
nes. The same rule 


We must provide sufficient trunks, or 
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cord circuits, to 


originating im 


can do this, the system will 1 


suit the vol 


that 


ume ot traffic 


group Unless we 


it meet the 


lemands of actual servic lo accom- 
lish this, the line switches are arranged 
in 4 separate clusters or groups. Each 
guide bar can be moved separately, of 
two or three or all four bars may be 
linked together as required \Ve_ will 
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suppose we have all 4 bars linked to- 
gether. Then there will be a common 
movement to each line switch. The line 
switch banks, are arranged, so that they 
may be separated into 4 groups, corre- 
sponding to the line switch groups, or 
they may be wired in multiple, so that they 
appear as one group of 100 lines. In this 
case No. 1 trunk of No. 01 line switch 
will be wired in multiple with the No. 1 
trunk of the other 99 line switch banks. 
The same will apply to No. 2 and the 
other trunks. 

Ii we assign 100 lines to an operator, 
she will control all the traffic coming 
from these 100 telephones. If we assign 
100 lines in four groups of 25 telephones 
to 4 operators, there will be 4 separate 
operators controlling the trafic from the 
same 100 lines. In the first case there 
will only be 10 pairs of cords to serve 
the 100 lines with one operator. In the 
second case there will be 40 pairs of 
cords with 4 operators. It naturally fol- 
lows that the latter arrangement will 
handle a much larger calling rate, but 
will be relatively more costly. 

In the automatic system, we have a 
device known as the master switch, which 
will take the place of the line operator. 
If all the 100 lines are grouped together 
with only 10 trunks, then there will be 
only one master switch. But if the 100 
lines are arranged in 4 groups of 25 
lines each there will be 4 master switches 
each with 10 trunks or a total of 40 
trunks for the same 100 telephones. We 
can likewise break the 100 lines into 2 
groups of 50 lines each. In this case 
there would be two master switches and 
20 trunks. The position of the extra 
master switch is indicated in Fig. 255. If 
4 master switches were used, the other 
two would be mounted where the words 
“Left Hand L. S. Shelf, and Right Hand 
L. S. Shelf” arrows are pointing. 

You will notice that there are 4 rows 
of line switches, while there are only 2 
rows of line switch shelves. No. O01 line 
switch has its coils to the left and the 
plunger to the right of the line switch 
assembly. The line switches in the next 
row to the right of No. 01 have their 
coils to the right and the plunger to the 
left of the line switch assembly. The line 
switch bank is located between these two 
rows of line switches. This means that 
we have a right hand and a left hand 
line switch, and this must be specified 
when ordering new line switches. This 
also means that the springs used on a 
right hand line switch relays will be of 
a different piece number to the springs 
used on a left hand line switch relays. 
This opens up the question of keeping 
piece parts which will be discussed in 
another chapter. 

The Master Switch 

The device that takes the place of the 
telephone operator, in directing the in- 
coming traffic, is called a master switch. 


There are different forms in which this 
may be built, but the most common type 
will be studied here. 

The master switch is mounted on the 
line switch shelf as shown on Fig. 255. 
The wiring to the switch is connected 
by the use of a set of springs called a 
jack. This jack takes care of all the 
wires necessary to connect the master 
switch to the other wiring of the switch- 
board. There is a main moving part of 
the switch shown in Fig. 256, under the 
name locking segment. This segment is 
built on a short hollow shaft. Each guide 
bar (of which there are 4 to each switch- 
board of 100 lines) is provided with a 
bearing shaft, at each end of the bar. 
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shait clamps against the guide bar shafts 
and holds them. 

When separate master switches are 
used on an upper and lower group of 
the same line switch shelf, the two guide 
bars must move separately. Therefore 
we remove the key and omit the upper 
clamp collar of the centre master switch, 
The lower guide bar will be clamped to 
the lower master switch, and the upper 
guide bar will be similarly clamped to 
the upper master switch, allowing each 
guide bar to be moved separately. 

Provision is made to connect a link 
between the guide bars of the left hand 
shelf, and the guide bars of the right 
hand shelf. There is a turnbuckle link 
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The upper shaft has a long projection, 
which extends upward through the bear- 
ing bracket, while the lower shaft has a 
shorter projection which extends down 
through the lower bearing bracket. The 
lower guide bar to the left in Fig. 255, 
will have a short projection at the bot- 
tom and a long projection at the top. 
The upper guide bar above it will have 
a long projection on the top and a short 
projection on the bottom. These pro- 
jections are slotted, to admit a piece of 
metal called a key. When the uoper 
and lower guide bars are locked together, 
the locking segment assembly is slipped 
over the long end of the lower guide bar 
with the key inserted in the slot of the 
shaft. Then the upper guide bar shaft 
is slipped into the upper end of the seg- 
ment assembly, and turned until the up- 
per part of the key fits into the slot in 
the upper bar shaft. There are two 
clamp collars which have previously been 
placed in position on the segment assem- 
bly. The upper and lower hollow shaft 
of this assembly are split. When these 
clamo collars. are tightened, the split 


provided. Turning the adjusting link of 
this turnbuckle, will vary the distance 
between the guide bars. Therefore if 
the four guide bars were all controlled 
by one master switch, we would set the 
master switch connected to the left hand 
bars, on say No. 1 trunk. Then we could 
adjust the turnbuckle until the right hand 
guide bars, brought their line switch 
plungers, in the same position before No. 
1 trunk, as that held by the line switches 
of the left hand groups. 

There is a group of contacts shown in 
Fig. 256 called the master switch bank. 
There are 10 sets of contacts in this 
group which correspond to the 10 sets of 
contacts of the line switch banks. There 
will therefore be one master switch bank, 
supplied for each group of 25 line 
switches, and each bank is so wired that 
it may he multiplied with any of the 
other three banks. 

The Solonoid and Main Spring 
and Governor 

In Fig. 256 there are 5 relays shown. 
Only four of these will be mentioned in 
the following description. The start re- 
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lay (B), the locking relay (C), the trip 
relay (D) and the open main relay (E). 

There is a solonoid, and a main spring, 
which supply the power to move the 
guide bars. There is a governor assem- 
bly, to govern the speed at which the 
guide bar shall travel, when moved by 
either the main spring, or the solonoid. 

The locking segment and the driving 
segment and hollow shaft are cast in 
There are also two project- 
These 


one piece. 
ing arms cast on this assembly. 
two arms operate the trip relay springs 
when the master switch wiper is on either 
the Ist trunk contact, or on the 10th 
trunk contact. These arms are provided 
with hard rubber insulators, at their tips, 
to prevent them making electrical con- 
tact with the springs of the trip relay. 

Pivoted at the rear of the locking re- 
lay, is a casting with two arm extensions. 
The lower arm is provided with a hard 
rubber bushing, which lies between the 
armature of the locking relay, and the 
contact springs of the locking relay. The 
upper arm is equipped with a roller, 
which normally lies in one of the slots of 
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the locking segment. There are 10 slots 
in this locking segment, one for each 
trunk position. The springs of the lock- 
ing magnet have a stiff adjustment, so 
that the locking arm roller is pressed 
firmly into a slot of the locking segment. 
When the locking relay operates, it lifts 
the roller out of the slot, and allows the 
main spring, or the solonoid, to move 
the segment. There is sufficient pressure, 
to prevent this movement, when the roller 
is in any slot of the locking segment. 

The driving segment is simply a sec- 
tion of a gear wheel. This is meshed 
into the pinion of the governor assembly. 
Any movement of the locking segment, 
therefore, causes a similar motion of the 
driving segment. The governor geared 
to this segment, will only permit being 
driven at a constant speed. Therefore, 
the speed at which the guide bars travel, 
is controlled by the governor. 

The governor assembly is shown in 


257. It is a separate and self con- 


Fig. 
tained unit. By removing the holding 
screw as shown in Fig. 256 the governor 
It is good 
practice to have one or more good gev- 


assembly may be pulled out. 





ernors in a dust-proof box, placed in 
some convenient place. Then if a gov- 
ernor sticks, it can be removed by tak- 
ing out the one screw, and a good gov- 
ernor put in its place. And then, before 
you forget it, repair the defective gov- 
ernor, and replace it in the box for fu- 
A faulty governor will tie up 


the outgoing traffic from 100 telephones, 


ture use. 


so it must be replaced as quickly as pos- 
sible. Keep one or more good snare 
governors always on hand in a convenient 
place. 

In Fig. 257 is shown a cut of the gov- 
ernor assembly. This is of similar con- 
struction to the governor of the calling 
device or dial. In the dial, the governor 
is required to run in one direction only. 
The master switch governor must op- 
erate in both directions. The lantern 
pinion consists of two pinions on one 
common shaft. The upper small pinion 
meshes with the driving segment, while 
the lower pinion meshes with the worm 
gear. This lantern pinion may be made 
of metal, or fibre, or rawhide, or a com 
bination of these. The combination of 
the brass and fibre wheel seems to give 
the smoothest operation. The ends of the 
governor worm gear shaft have quite 
an end thrust. The ends of the shaft 
must be carefully finished, and the end 
bearing screws provided with a crystal 
bearing surface, or a steel ball to reduce 
friction 

Solonoid Assembly 

The solonoid consists primarily of a 
coil of wire wound on a non-magnetic 
spool. The magnetic field of a solonoid 
without any iron in the tield, will find 
a high magnetic resistance. The con- 
struction of the coil must be such that 
the magnetic field, loss is all confined 
to the core space. When this is done, 
there is a very intense, low resistance, 
magnetic field, surrounding the coil, but 
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Brass is non-magnetic, but if there were 
no seam in the tube we would have a 
complete electric circuit of very low re- 
sistance around the core space. With 
a solid tube, we would have an effect sim- 
ilar to the slug on the slow acting relay. 
The current set up in the tube would 
oppose the current in the winding of the 
coil, and would have a tendency to slow 
The seam 
causes a high resistance break in_ the 


up the action of the solonoid. 


brass and the current flow is decreased. 


The plunger of the solonoid is made 
to slide easily into the brass tube. The 
solonoid coil when energized, will try to 
overcome the magnetic resistance at the 
core, and the iron plunger is drawn in. 
When the core is fully inserted into the 
coil, the resistance of the magnetic field 
is reduced, and the plunger comes to 
rest. The plunger must therefore be so 
adjusted that it does not go into the coil 


the full distance. Then there will be 
still a pull as the coil tries to complete 
the magnetic field. The inner end of 


the plunger is hollowed out, as shown 
in the sketch. This provides an air cush- 
ion between the back of the housing and 
the plunger. The shape of the inner end 
of the plunger also serves to give a 
tapered high resistance to the magnetic 
field, so that there will be an inward pull 
on the plunger even after the back edge 
of the plunger has reached the housing. 


The surfaces of the plunger and the 
brass tube must be smooth, and given 
some form of lubricant. This lubricant 
must be cleaned off occasionally to pre- 


vent the tendency of clogging with dust. 


The solenoid has a threaded connect- 
ing rod, which is connected to the seg- 
ment assembly of the master switch. 
This is adjustable so that the stroke of 
the plunger may be adjusted to suit the 
motion of the master switch mechanism. 
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still a high magnetic resistance within the 
core space. The ends of the coil shown 
are therefore of high grade soft iron. 
The iron pole pieces are fastened together 


on a brass tube. 


If you examine the tube 
carefully, you will notice that there is a 


seam running the length of the brass. 


Master Switch Circuit 
Referring now to Fig. 259, we will try 
to explain the operation of the master 
solenoid is 
shown connected to the locking segment. 
There is also a heavy steel spring set 
between a solid support, and a bracket 


switch mechanism. The 
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of the locking segment. The torce of 
the spring is applied at about the same 
point the pull of the solenoid is exerted. 
When the solenoid pulls in the plunger, 
the locking segment 1s nulled in, and 
pressure exerted on the spring If the 
pull of the plunger 1s released, and the 
segment allowed to move, the spring 
would force it back again. The move 
ment in either direction is controlled by 
the locking segment. The speed of the 
motion is governed by the governor as 
sembly. 

The extension arms of the locking seg- 
ment are shown. The lower arm is shown 
pressing upwards against the horizontal 
springs of the trip relay When the 
segment swings the other way the upper 
arm comes down and makes contact be 
tween springs 1 and 2 

There is a projection shown on_ the 
side of spring No. 3 of the trip magnet 
This is so arranged that when the trip 
relay is pulled up, spring No. 4 passes 
to the right under the extension, and is 
hooked to the right of it, so long as 
spring No. 3 is allowed to press down 
against spring No. 4. Then when the 
segment arm (10) presses up on spring 
No. 3, it clears the projection from the 
tip of spring No. 4 and allows it to 
drop back against its armature which 
will then be released 

We have shown the master switch bank 
with No. 10 contact wired to a set of 
springs of a line switch bank. The other 
nine sets of line switch bank springs 
would be wired to the corresponding 9 
sets of the same master switch bank. 
For simplicity we will deal only with the 
wiring of one set 

There is also shown the “B” relay of 
a selector or connector wired to this line 
switch bank 

We have also shown the pull down 
coil and its relation to the master switch 
circuit 

There is also a supervisory ground re- 
lay shown at the upper part of the draw- 
ing. This is located at the upper part 
of the switchboard. Its purpose will be 
discussed in a subsequent chapter. 

There are 4 relays shown in the master 
switch assembly Fig. 259. They are 
(b-start relay), (c-locking relay), (d-trip 
relay) and (e-open main relay). 

The master switch is shown in posi- 
tion at No. 10 trunk. If the line switch 
shown is operated on No. 10 trunk, the 
operation will ground the release wire 
of this line switch, and also a multiple 
of this wire will ground the No. 10 con- 
tact of the master switch bank. Then 
a circuit can be traced from battery 
through the inding of the start relay, 
over the wiper cord and wiper to the 
No. 10 contact of the master switch, to 
ground at the release trunk. The “B” 
welay of the selector or connector main- 
tains this ground connection 
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Start Relay 

The start relay operates and its con 
tacts close a circuit from ground at the 
supervisory relay, through the ohm 
winding. This closes a circuit from bat 
tery through the 200 ohm winding of 
the locking relay to ground 

Locking Relay 

The locking relay pulls up and closes 
its contacts. It also lifts the lock roller 
out of the segment slot. This allows 
the main spring to drive the segment 
out, and moves the master switch wiper 
into the next contact which we will as 
sume for the present 1s dead. The con 
tacts of the locking relay have meantime 
closed circuits to the open main relay, 
and the 1000 ohm winding of the super 
visory ground relay. When the wiper 
reaches No. 9 contact of the master 
switch bank, and finds no ground, the 
start relay circuit is broken and it re 
leases This also releases the locking 
relay. The locking relay has a stiff ad 
justment, and is very quick to release 
Therefore as soon as the wiper is on 
No. 9 contact the locking roller drops 
into the No. 9 slot of the segment and 
prevents it moving any further. Now 
the master switch guide bars have at the 
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pose is to prevent any line switch from 
plunging while the line switch its in mo 
tion. This prevents any line switch from 
plunging until the master switch stops 
at a trunk that is not busy 

The operation above described is re 
peated when contact No. 9 is grounded 
and all other plungers are turned to 
trunk No. & When No. 8 trunk is 
grounded, operating the start, locking 
and open main relays, the main spring 
drives the guide bars until all line 
switches stand before trunk No. 7. And 
so on until trunk No. 1 is reached. When 
the master switch reaches trunk No. 1 
the extension arm No. 1 closes the con 
tact of springs 1 and 2 of the trip relay 
so long as the guide bars are facing No. 
1 trunk. When a line switch plunges 
on No. 1 trunk, we find that the start re- 
lay, the locking relay and the open main 
relay operate as before We can also 
trace a circuit from the No. 1 spring 
of the start relay to the No. 1 spring of 
the trip relay which is now in contact 
with No. 2 spring. Therefore battery 
will flow through the winding of the 
trip relay back to supervisory ground 
relay by way of the starting relay con- 


tacts. The trip relay operates and closes 
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same time moved all the other line’ springs 4-5-6. But spring No. 3 is 


switch plungers to face No. 9 trunk, 
while No. 10 trunk is occupied by the 
ne shown in Fig. 259. 
Open Main Relay 

The open main relay operates every 
time the locking relay pulls up, therefore 
its contact open. These contacts are 
shown in multiple. This gives double 
contact surface. This relay controls the 
battery feed to all the pull down coils 
of the line switches controlled by this 


master switch. It may have to carry 
the battery feed for only 25 pull down 
coils or the whole 100 coils. The pur- 


hooked over spring No. 4 now and locks 
up these contacts. Therefore 4-5-6 will 
remain in contact until the trip spring 
No. 4 is lifted. An additional ground 
circuit is now provided from the 4% ohm 
supervisory ground relay over contacts 
4-5-6 so that if the start relay drops 
back the trip relay remains energized. 
Solenoid Circuit 

A circuit can now be traced: from bat- 
tery at the solenoid over contact of 4-5-6 
trip relay springs, to the % ohm winding 
of the supervisory relay. This causes 

(Continued on page 46) 
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Telephone Relays and 
Transformers 


Preliminary Remarks 

In the discussion of circuit coupling a 
distinction was made between mechanical 
coupling and electrical coupling. The 
relay was mentioned as an illustration of 
mechanical coupling. In the latter two 
circuits are linked together, but they re- 
main independent. The one circuit is 
is the power supply circuit for the relay, 
which has the sole purpose to energize 
the relay so that it will close or open, 
as the case may be, the set of springs 
which close or open the other circuit. 
There is no electrical connection of the 
two circuit effected nor intended. 

An example of an electrical coupling 
is the telephone transformer. Whether 
the two coupled circuits have the coupling 
member in common, which is_ the 
direct coupling, or not as in a case of an 
indirect coupling, there is always an 
action from one circuit to the other or 
rather an interaction between the two cir- 
cuits. In a telephone transformer we 
usually have an indirect coupling. The 
circuit in which the applied e. m. f. is 
found is ordinarily considered as_ the 
“primary” and the circuit acted upon as 
the “secondary” circuit. There exists, 
however, a case in which one winding 
serves as both primary and _ secondary 
(which represents a direct coupling) 
namely the “auto-transformer,” in which 
at least one winding is common to more 
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Fig. 


than one circuit. In Fig. 1 is shown a 
simple form of an auto-transformer, in 
which the winding AB is common to 
both circuits. 

When a wire is wound to a coil and a 
current is sent through it, a magnetic 
field is produced the intensity of which 
is increased in direct proportion to the 
number of turns in the coil. The mag- 
netic flow density within the coil de- 
pends entirely upon the number of 
ampere-turns. This holds good for relays 
as well as for transformers. 
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In a telephone transformer we have 
two such coils wound mostly one upon 
the other, in the two coil circuits there 
exists mutual inductance between primary 
and secondary winding. In most cases 
the coils are wound upon a common iron 
core, which greatly increases the mutua! 
inductance. 

In relays we have an open core, also 
in some type of transformers, while 
others are of the closed core type, in 
which the magnetic flux is_ entirely 
through iron. The iron core is an essen- 
tial part of the magnetic circuit, of which 
the armature in relays forms another 
part, the air gap in relays being neces- 
sary to allow of the free movement of 
the armature. 

The Magnetic Circuit 

Just like an electric current requires a 
complete electric circuit to flow, so there 
must always be a complete magnetic cir- 
cuit for the flow of magnetic induction. 
Just as every flow of current is ob- 
structed more or less by some substance 
offering a resistance, so a magnetic re- 
sistance is offered by some substances to 
the propagation of the lines of force. 
The relative capacity possessed by any 
substance for conducting these lines of 
force is its “permeability.” The metals 
principally used for magnetic circuits, 
steel and iron, possess a_ permeability 
reaching as high as 2,500 or more, the 
permeability of air as a vacuum being 
taken as unity; powdered iron and per- 
malloy, an alloy consisting principally of 
nickel and iron, reach a_ permeability 
many times higher. 

The limit of magnetization in good 
wrought iron is about 20,000 lines per 
square cm.; it is not commercial to push 
the magnetization beyond 16,000 lines. 
Pure soft iron has in addition to its high 
permeability a low retentivity; that is, it 
will, soon after magnetization ceases, be 
deprived of the magnetizing effect. This 
is of importance in many cases of elec- 
tromagnets which are required to de- 
velop as strong a field as possible at some 
particular point directly the current com- 
mences to flow, and to lose all traces of 
magnetization on the cessation of the 
current flow. Steel on the other hand 
always retains a large proportion of the 
magnetization imported to it, and if the 
magnetization is strong enough can be 
made a permanent magnet. The maxi- 
mum magnetization of annealed unin- 
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sulated iron powder cores has been found 
to be about 13,600 lines per square ecm. 
and of annealed and insulated iron pow- 
der which has passed through a sieve 
with 80 meshes to the linear inch and 
subjected to a pressure of 200,000 pounds 
per square inch, about 8,200 lines per 
square cm. Compressed powdered iron 
for loading coils is worked, however, at 
low magnetizing forces. 

The hysteresis, that is the retarding 
effect of magnetization manifested by 
the difference between ascending and de- 
scending curves of magnetization, is of 
importance with respect to iron cores of 
magnets, where the magnetization is rap- 
idly and repeatedly reversed, as this re- 
versal effects a change of position in the 
molecules of iron, whereby energy is ex- 
pended which is converted into heat. 

The coercive force necessary to de- 
magnetize a piece of steel or iron after 
it has been magnetized to any degree de- 
pends chiefly upon the nature of the 
material employed; the coercive force of 
soft iron is much lower than the coercive 
force of hard iron or steel. 

\s substitute for fine iron wire, pow- 
dered iron must have a permeability be- 
tween 20 and 100 at low magnetizing 
forces, so as to be able to follow the 
rapid undulations of the currents. In 


general any iron core should be short to 








Fig. 2 


secure mobility to the lines of force. The 
iron itself must be as soft and uniform 
as possible. Permalloy after a proper 
thermal treatment is extremely soft. It 
may be stated that the permeability for 
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very low magnetizing forces (at the limit 
of the magnetizing force H=QO) is 
called the “initial permeability.” 

The hysterisis in all cores used in 
telephony should be kept low, so as to 
permit of a magnetization proportional 
to the magnetizing current. Where the 
magnetization has to accommodate itself 
quickly to the magnetizing force open- 
circuit cores should be used of _ short 
lengths. On the other hand, for strong 
magnetization long magnets or preferably 
closed rings are best. 

In Fig. 2 two hysterisis loops are 
shown, both for a maximum induction of 
5.000 lines per square cm. The inner 
narrow loop is for permalloy and the 
outer one for powdered iron. The illus- 
tration expresses the difference better 
than words. To obtain constant permea- 
bility of either iron powder cores or per- 
malloy cores a /ow initial permeability is 
necessary. 

Eddy or Foucault currents, though 
flowing in minute circuits, are suff- 
ciently strong to cause a_ retardation 





Fig. 3 


effect. They are parallel to the magne- 
tizing current but of opposite direction. 
Undulating currents and alternating mag- 
netic fields cannot penetrate deeply into a 
solid mass; a kind of screening effect is 
produced, which renders solid masses un- 
suitable for alternating fields and neces- 
sitates the use of laminated or powdered 
iron cores or iron wires as the carrier 
of the magnetic flux. 
Relays 

In this discussion we confine ourselves 
to the telephone relays. There are in 
use numbers of relays of various kinds 
in telegraphy and other branches of ap- 
plied electricity, but they do not interest 
the reader at this juncture. Relays form 
perhaps the most useful and most applied 
single device in telephony. There is in 
existence a great variety even of tele- 
Phone relays, all of which to discuss 
would be a laborious task, it will be suffi- 
cient to mention only those which are 
characteristic in their action. 

The ordinary relay, which simply 
opens and closes circuits, consists mainly 
of a straight soft iron core with a fixed 
pole-piece at one end, a frame forming 
Part of the magnetic circuit and carry- 
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ing one or more sets of contact springs. 
The other pole attracts the armature 
acting directly upon the springs. As cost 
enters greatly into the manufacture of re- 
lays an extremely simple relay has been 
produced, which as a rule makes only 
one single contact. This relay has a 
double core and is known as the flat type 
relay. Whatever the design of a relay 
may be, there is a normally open mag- 
netic circuit, the airgap of which may be 
as small as half a millimeter (20 mils) 
and as large as two millimeters (80 
mils). The pull of the relay, when oper- 
ating, has to close this airgap against the 
pressure of the springs. This pull is not 
constant, because the magnetic field in the 
electromagnet changes from the moment 
the circuit is closed until the spring con- 
tacts are made. The strength of the 
magnetic field depends on the ampere 
turns on the core or cores, and may be 
nearly proportional to the square of the 
number of ampere turns at low magnetic 
saturation, but with increasing satura- 
tion may fall to perhaps a lower power 
than the first. An excitation with 30 
ampere turns may be considered weak, 
while an excitation with 1,000 ampere 
turns is an extremely strong one. The 
ratio between pull and ampere turns dc- 
termines the sensitiveness of the relay 


The springs must be strong enough to 
assure a continuous and sufficient open- 
ing of the contacts after release, and 
they must not show any fatigue. A 
spring pressure of 10 grams (one-half 
ounce) is very low, while a spring pres- 
sure of 500 grams (22.5 ounces) is high. 
A contact pressure of 20 grams (1 
ounce) minimum is required for relay 
contacts appearing in series with talking 
circuits, in order to give satisfactory and 
reliable operation. Strong springs cause 
a quick armature release, which in some 
cases may be a desirable or even neces- 
sary feature. Of more importance is a 
quick attraction of the armature, that is, 
the time from closing of the circuit 
through the relay winding to the closing 
of the contacts; on the average one can 
count on a closing time of 10 meters (32 
ft.) per second. The stronger the ex- 
citation and the lower the inductance, the 
quicker the armature action. To obtain 
security of action of the relay it is ad- 
visable to give it a good factor of safety, 
a factor of 2 means that the excitation 
required to just move the armature out 
of normal is doubled. To prevent stick- 
ing of the armature a brass pin may be 
inserted in the core. 


“Slow acting relays” have been used 
in many circuits to retard the pulling up 
or falling off of the armature in such a 
manner that it cannot close or open the 
circuit momentarily but only after elapse 
of an interval. An example of a slow 
acting relay is to be found in automatic 
operation, when a number is set up on 
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the dial. Associated with the switch to 
be operated from the dial is a line relay 
which is actuated in unison with the im- 
pulse springs. Each release of the line 
relay causes the vertical magnet of a 
switch to take a step. The switching 
over from vertical motion to rotary 
motion is performed by a slow release 
relay which is controlled by the line relay. 
Only when the line relay comes to a pro- 
longed rest can the slow release relay 
effect the switching. 

\nother example of a slow acting re- 
lay was given in an article on the de- 
velopment of the modern ringing equip- 
ment in a recent issue of the TELEPHONE 
I. NGINEER. 

To effect the slow action mostly a 
copper sleeve or ring is laid around the 
magnet core, taking up about one-third 
of the winding space. In this ring or 
sleeve currents are supposed to be set up 
which oppose the change in the magnetic 
field, when the relay becomes energized. 
The retardation may be at the rate of 30 
meters (100 ft.) per second. 


The same or perhaps a_ still more 
effective retardation may be: obtained by 
shunting the relay winding by a non- 
inductive resistance, whereby at the 
moment when the relay becomes energized 
a counter e.m.f. is set up at the ends of 
the relay winding, which is balanced by 
the bifilar winding of the resistance and 
which produces a field whereby the relay 
winding field is weakened at the moment 
current begins to flow through it. A re- 
tardation as high as 60 meters (200 ft.) 
per second may thus be effected in slow- 
attraction, 

To effect a slow-release, the same cop- 
per sleeve on the core can be used or 
also a copper block attached to the one- 
half of the core. The bigger the block 
the longer the release action, which may 
reach 400 meters (1,300 ft.) per second. 
A still greater duration of the release 
may be obtained by shortcircuiting the 
relay with the copper sleeve, instead of 
depriving it of current. The extra cur- 
rent then passes through the short circuit 
and retains the field that much longer, 
whereby a retardation up to 600 meters 
(2,000 ft.) per second may be reached. 

The ordinary relay is as a rule oper- 
ated by continuous current flowing in one 
direction and is actuated in about one- 
hundredth of a second. Such a relay, 
when used on alternating current, would 
chatter. To produce a relay, the arma- 
ture of which will remain closed on alter- 
nating currents, the armature must be 
made heavy enough, so that its inertia 
prevents it from following the reversals 
of the field. 

“Polarized relays” have either a per- 
manently magnetized core or a_ second 
winding, which produces a magnetic field 
too weak to attract the armature. The 
operating current, when producing a field 
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in the same direction, will attract the 
armature, but when flowing in opposite 
direction has no effect, it is then that it 
is strong enough to entirely reverse the 
excitation, 

A “differentially” wound relay carries 
two windings of equal description but 
wound in opposite direction so that a 
current flowing through both windings at 
the same time cannot produce a magnetic 
field, but can do so when flowing through 
one winding only. 

The best relay contacts are made of 
platinum, but since platinum has become 
rare and expensive, silver contacts are 
frequently used, except where the con- 
tacts are’ undergoing extremely severe 
usage. Relays with “make—betore 
break” contacts are hard to keep in ad- 
justment. So are relays with mechanical 
devices to effect various contact cé ymbina- 
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tions such as “escapement’” movements ; 
they are too liable to lead to trouble and 
should be avoided wherever possible. 
Other relays again produce a stage in 
their movement by starting their opera- 
tion with a small excitation and after the 
stroke is partways completed, the excita- 
tion is increased to complete the stroke. 
Then there are “locking” relays with two 
windings, one for the operation and a 
second one for locking so that the relay 
remains actuated after the operating cir- 
cuit is opened. 

It remains to add a brief description 
of the type of relays used for ringing on 
lines with superposed telephone and tele- 
graph repeaters. The 20 cycle ringing 
equipment used on local and short toll 
lines cannot easily be employed on such 
long lines as mentioned, principally when 
these lines are cabled. Such lines require 
that the signaling current is small enough 
so as not to interfere with the direct 
current telegraph system, therefore the 
current must not exceed a few milliam- 
peres. Furthermore the apparatus used 
for signaling must be highly sensitive. 
The design of the 135- and 1,000-cycle 
relays used if the signaling circuits satis- 
fies these requirements in a remarkable 
degree. 

The ringing current supply may be ob- 
tained from an interrupter, motor-genera- 
tor or vacuum tube oscillator. 

We will not go into a description of 
the ringing circuits as they are better 
described in connection with a discussion 
of the system on which they are used, 
but we will say something about the gen- 
eral construction of the relay used in 
such a circuit. As can be seen in Fig. 





3, where a 135-cycle relay is pictured, a 
reed vibrates between the two magnet 
poles. The reed is weighted with an ad- 
justable weight. The contact spacing is 
also adjustable and can be made very 
close, the ordinary spacing for the 135- 
cycle relay being about 0.0015 inch (0.038 
mm.). The air gap between the magnet 
poles can also be regulated. The adjust- 
ment screws for all this are plainly 
visible in the figure. 

This type of relay is very sensitive as 
stated before; it will operate on a cur- 
rent of about 0.25 milliampere. The relay 
is cushioned by placing a padding in the 
mounting, which will protect it against 
vibration from outside sources. The 
action and character of this type of relay 
is similar to that of the harmonic ringer 
The principle underlying the operation is 
that a pulsating or alternating current on 
flowing through an electromagnet, in 
front of the poles of which an iron reed 
is fastened rigidly at one end, will tend 
to vibrate the reed in unison with the 
pulsations or alternations of the current. 
It is also a well-known fact that a reed 
of a given length and given weight at 
the free end will vibrate a certain num 
ber of times per second under ordinary 
conditions. It was discovered that a given 
reed placed in front of an electromagnet, 
as stated before, would only respond to 
a current the pulsations or alternations 
of which equaled the rate of vibrations 
of the reed. 

The Telephone Transformer in 
General 

The telephone transformer differs from 
the power transformer in that it has to 
transmit currents of very low intensity 
and of a wide range of frequencies, hence 
it does not lend itself as readily to cal- 
culation as the power transformers. In 
reality the telephone transformer serves 
more as a circuit coupling instrument 
than as a transforming device. The par 
ticular requirement that it must trans- 
mit efficiently both ways renders its 
design still more difficult 

Since the introduction of the repeater 
the demands made on a transformer as 
regards its efficiency have been more 
severe. It is in the first place necessary 
to terminate toll and long distance lines 
in transformers before being carried 
through the office. Transformers fre- 
quently have to be employed also at junc- 
tions of toll and long distance lines 
where the lines to be connected differ in 
their impedances. All these requirements 
have to be taken in consideration when 
designing transformers. Repeater opera- 
tion in particular demands careful propor- 
tioning of transformers to avoid reflec- 
tion losses and to prevent “singing.” In 
all such cases a high grade of impedance 
balance must be attained, which is also 
necessary in repeating coils for phantom 
circuits and common battery cord circuits. 
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Repeating coil is only the name of one 
type of transformers. Another type js 
the open magnetic circuit type as used in 
induction coils. A third type is the shel] 
type. 

The efficiency or a telephone trans- 
former is determined by the loss of 
power in transmission caused by it, 
which is expressed in transmission units 
The smaller the losses and the better the 
impedance balance the greater the effi- 
ciency. In practice it is hardly ever pos- 
sible to find two circuits of exactly equal 
impedance coupled together by a trans- 
former 
Equivalent Network of a Telephone 

Transformer 

The action of the telephone transformer 
and its proper design to render the losses 
caused by it in transmission a minimum 
has been analyzed by Mr. W. L. Casper* 
and Mr. K. S. Johnson,* members of the 
technical staff of the Bell Telephone 
Laboratories. They select as starting 
point the equivalent “T” network of 
a two-winding transformer, which js 
shown in Fig. 4, which is composed 
of three impedances, marked “a,” “b” 
and “c.” The series arms “a” and 
“b” consist respectively of the differences 
of the primary and mutual impedances P 
and M, and the secondary and mutual im- 
pedances S and M, as indicated in the 
diagram. For a unity ratio transformer, 
that is, a transformer which couples two 
circuits of exactly equal impedance in 
magnitude, but opposite in phase, the 
arm “a” will contain the ohmic re- 
sistance of the primary and the arm 
“b” the ohmic resistance of the sec- 
ondary. The leakage impedance will be 
divided between them. The mutual 
impedance in the arm “c’ equals 
KV PoSe, where K is the coupling fac- 
tor, Po the primary impedance less the 
primary ohmic resistance and So the 
secondary impedance less the secondary 
ohmic resistance. As the mutual im- 
pedance is dependent on Pe and Se, any 
factors which enter into Pe and Se will 
also enter into M. The reactance com- 
ponents of these impedances depend on 
the number and distribution of turns in 
the windings and dimensions and _ per- 
meability of the core. The resistance 
component is made up of an effective re- 
sistance due to hysterisis, eddy current 
and dielectric losses. 

The two writers measure the efficiency 
with which energy is transmitted by com- 
parison of actual transformers with an 
“ideal” transformer, which is one which 
introduces no losses and has the best ratio 
to connect the two circuits, of which the 
primary and secondary form parts. We 
will not follow their discussion but in- 


*Telephone Transformers by W. L 
Casper, Journal A. I. E. E., March, 1924. 
Transmission Circuits for Telephonic 
Communication by K. S. Johnson. D. Van 
Nostrand Company, New York, 1927. 
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stead we will present some practical in- 
formation on the various types of trans- 
formers used in telephone operation. 


The Induction Coil 


The current flowing and fluctuating in 
the primary circuit of an induction coil 
which contains the transmitter, magne- 
tizes the iron core of the coil, and the 
variations in the magnetic held induce 
fluctuating currents in the secondary cir- 
cuit corresponding to the waves produced 
by the transmitter in form but lagging 
in phase by a quarter of a wave-length. 
As a rule primary and secondary wind- 
ing have the same energy, but the in- 
duced currents are of higher potential 
and lower intensity than the primary cur- 
rents and consequently better suited to 
overcome high line resistances, and may 
be adapted to almost any kind of a line 
by properly proportioning the windings 
of the coil. 

As in the design of a core suitable for 
a telephone induction coil, the magnetism 
produced by the quick variations in the 
currents must always be proportional to 
the strength of the current, hysterisis 
must be kept low and Foucault or eddy 
currents must be avoided; a bundle of 
very thin wires of very soft iron is most 
effective in this case. The wires vary in 
size from No. 20 to No. 24 B. & S. gage 
and in length from 314 to 414 inches. 
The wires are annealed and varnished 
before they are bundled. 
is mostly used. Besides open cores also 
closed cores made of laminated iron are 
found in practice. The winding of the 
coils ranges from 0.3 to 0.8 ohms for the 
primary and from 14 to 200 ohms for the 
secondary in local battery work with 
open cores: for closed cores 1.4 ohms has 
been used in the primary and 29 ohms 
in the secondary winding. For common 
battery work an induction coil with a 
primary of 17 ohms and a secondary of 


Norway iron 


26 ohms as well as a primary of 16 ohms 
and a secondary of 22 ohms are in use 
for open cores; for closed cores a pri- 
mary resistance of 29 ohms and a sec- 
ondary resistance of 32 ohms is suitable. 
The open core induction coil is not par- 
ticularly efficient, but that is not so im- 
portant as the requirements are not 
severe as far as impedance and frequency 
of the circuit are concerned on which 


they are to be used, when the simplicity | 


of construction of the coil is taken in 
consideration. 
Repeating Coils 

In a cord circuit where simply a separa- 
tion of the two halves of the circuit is 
required, the ratio of transformation can 
be one to one: that is, both primary and 
secondary can have the same number of 
turns. Repeating coils have a closed mag- 
netic circuit, which may be formed in 
various ways. In cord circuits like the 
regular common battery circuit for local 
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service, a compartively short core of soft 
iron bent into a U shape, the outer shell 
of soft iron completing the closed mag- 
netic circuit, has been used for a repeat- 
ing coil for only talking through. Such 
a repeating coil may also be given 
toroidal form when the outside casing is 
independent of the ring core. A success- 
ful repeating coil has its core made of 
high-silicon steel laminations. 

When, however, the same repeating coil 
is to be used for talking through and 
ringing through, as frequently is the case 
in magneto switchboards for the opera- 
tion of ring-off drops, and also in toll 
boards, it must be kept in mind the dif- 
ference between ringing and talking cur- 
rents. The former have a comparatively 
low frequency of less than 75 cycles per 
second, while the talking currents have 
a frequency from 30 to 3,000 cycles in 





Fig. 5 


round figures, and consequently require 
a small amount of iron in the core 
against a large amount for ringing cur- 
rent. To accommodate both, the coils 
for ringing through and talking through 
have been given a core of soft iron wire, 
the core being made long enough to bend 
over the outside of the wiring after it is 
put on and thus forming an iron-clad 
structure, or the core has been laminated, 
the laminations extending outside the 
winding coil and forming with the casing 
the closed magnetic circuit as shown in 
Fig. 5. 

With a still better knowledge of the 
properties of powdered iron and its alloys 
such as nickel, the design of repeating 
coils and any kind of coils or transform- 
ers having an iron core will surely ex- 
perience considerable modification. 


Transformers in Repeater Circuits 

The discussion of the telephone re- 
peater in the TELEPHONE ENGINEER of 
September, 1928, contained references to 
a repeating coil or bridge. This coil is 
differentially wound, forming a sym- 
metrical transformer, to the middle of 
the winding of which the “input” circuit 
is connected. This bridge repeating coil 
is a three-winding transformer, which 
serves also as “output” transformer. This 
transformer and the “input” transformer 
are of the shell type, the core consisting 
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of I and E shape laminations, the I part 
and E part butting together to form the 
core. The spool carrying the winding is 
slipped on over the center limb of the 
E. The two core parts are held together 
by means of two brackets which are held 
in place by four machine screws. 

The wire used in these transformers 
ranges from No. 18 to No. 44 B. & S. 
gage, and is enameled. In some cases 
the larger sizes are covered in addition 
with cotton insulation and the smaller 
sizes with silk. 

To secure perfect insulation of the 
transformers so that they will withhstand 
the severe conditions of atmosphere 
placed upon them in warm and humid 
countries and also as protection against 
corrosion due to salts in material and 
moisture from handling, the windings are 
placed in a moisture resisting compound 
of oil or wax, baked thoroughly and 
treated under a vacuum. 


American Telephone Vice- 
President Dies 

Thomas D. Bowen, vice-president of 
the American Telephone and Telegraph 
Company, who has been employed by 
the company for thirty-five years, died 
September 24 at the Medical Center, New 
York, affer an illness of two weeks. He 
was sixty-three years old. 

Mr. Bowen was born at Pentypridd, 
Wales, and came to this country as a 
boy. He became executive assistant to 
Theodore N. Vail, former president of 
the telephone company, which post he 
held for fourteen years until 1925 when 
he held the same position under H. B. 
Thayer, who succeeded Vail. 


He was elected vice-president of the 
company eight years ago. He was treas- 
urer and trustee of the Welsh Congre- 
gational Church and was greatly inter- 
ested in Welsh affairs in this country. 
He was also president of the St. David 
Society of New York. 


Radio Raises Living Standard 

A report on “Recent Economic Changes 
in the United States” based on a survey 
begun in the United States in 1928 states 
that there is, perhaps, no more dramatic 
illustration of a rising standard of living 
than the growth and development of 
radio in recent years. This newest ap- 
plication of electricity has found its way 
into millions of homes, the report says. 
On January 1, 1928, there were 7,500,000 
sets in use. Yet about 70 per cent of 
American homes are still without the 
radio. This report is made by a com- 
mittee appointed last year at the presi- 
dent’s conference on unemployment. 
Herbert Hoover was chairman of the 
committee but last year Mr. Hoover be- 
ing unable to continue Mr. Arch W. 
Shaw served as acting chairman. 
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Phantom Circuits 


This Is Another Very Interesting Article in a Series 


General 

The phantoming of open wire circuits 
in the case of long distance toll lines is 
an almost universal practice. The utiliza- 
tion of the phantom principle for ex- 
change rural lines has, however, never 
been used to a large extent. Some of 
the companies that have tried out phan- 
tomed farm lines like them fine, while 
others have abandoned them because of 
various trouble that have arisen in con- 
nection with their use. 

There is but little question that the 
phantom principle can be utilized to good 
advantage in many instances in the small 
exchange provided that the underlying 
principles of its operation and the main- 
tenance of phantom circuits is under- 
stood. The large operating companies 
over the country do not as a rule recom- 
mend the use of phantomed rural lines. 
This fact does not indicate, however, 
that the small Independent plant cannot 
use phantomed rural lines to advantage. 
The need for complete standardization 
in the large companies have made the 
use of phantomed circuits on rural cir- 
cuits somewhat undesirable. 

This article discusses the general theory 
of the phantom circuit, line requirements 
of phantom circuits, methods for phan- 
toming rural lines, transposition design 
for phantomed and non-phantomed leads, 
and phantoming costs. It is suggested 
that the various phantoming arrange- 
ments discussed be given serious con- 
sideration in connection with the reduc- 
tion of crosstalk in grounded line ex- 
changes. If good coils are used and the 
various requirements as to wire resist 
ance, etc., are followed, there is no rea- 
son why much of the crosstalk that now 
exists in grounded plants cannot be elim 
inated. 


Phantom Circuit Theory 

Phantom circuits consist of additional 
voice paths which are obtained from the 
regular metallic circuits by means of 
an arrangement of repeating or retarda- 
tion coils. These coils are so connected 
in the circuit as to cause the voice cur- 
rent of the phantom branch to pass over 
the regular metallic pairs without being 
heard by those talking over the circuits 
on which the phantom circuit is “super- 
posed.” 

Fig. 1 illustrates schematically the 
manner in which the coils are connected 
in the circuit, and the paths taken by 
the phantom voice currents and_ those 
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taken by the regular metallic voice cur- 
rents. 

In dealing with phantom circuits it is 
customary to refer to the metallic cir- 
cuits over which the phantom voice current 
passes, as “side circuits.” They are also 
referred to, in some instances, as “phys- 
icals.” Referring again to Fig. 1 it will 
be noted that the phantom voice current 
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Fig. 1—The straight phantom circuit 


(represented by the wavy arrow) divides 
at the mid point of the repeating coil 
and passes out through the line wires to 
the distant coil, the current flowing in 
the same direction in the two wires of 
each side circuit The flux generated by 
the two halves of the repeating coil, 
through which the phantom current 
passes, would obviously neutralize itself 
and cancel out, hence no voltage will be 
created on the office side of the coil \t 
the distant end the current converges 
to the mid point of the coil and thence 
to the phantom jack on the switchboard. 
No voltage will be induced at either of 
the side circuit jacks for the same rea- 
son as cited above. Successful working 
of phantom circuits depends upon an 
equality of current in the two halves of 
the phantom coil. Where an inequality 
of current exists in the two halves of the 
coil, a magnetic flux will be set up which 
will induce a voltage, on the office wind- 
ing of the side circuit coil, resulting in 
severe crosstalk, between side and phan- 
tom. 

A consideration of phantom circuits is 
greatly simplified by thinking of the phan- 
tom circuit as being composed of four 
wires with two wires bridged together 


for each of its sides 


The Three Fundamental Phantom 
Arrangements 

There are three arrangements by which 
circuits may be phantomed so as to pro- 
duce additional circuits in excess of those 
which the facilities under consideration 
would normally provide. 

These arrangements are 

No. 1—The “straight” phantom which 
consists of one metallic derived circuit 
from two metallic side circuits. 

No. 2.—The “half phantom” consisting 
of one derived grounded phantom circuit 
from one metallic circuit. 


No. 3.—The “compound phantom” 


26 


ir 


three derived metallic phantom circuits 
from four metallic circuits. 

The “straight phantom” is the most 
common arrangement of phantoming and 
is the type used on practically all of our 
long distance toll lines. Fig. 1 repre- 
sents this class of phantom. 

The transmission over a straight phan- 
tom circuit is theoretically better than 
that obtained over either of the side cir- 
cuits on which the phantom is superposed. 
In practice, however, the phantom is gen- 
erally considered to be about equal to a 
side circuit in transmitting — efficiency. 
The reason that the phantom circuit is 
theoretically better is the fact that the 
phantom voice currents travel over four 
wires instead of two hence the ohmic 
resistance would be halved. Losses in 
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Fig. 2—The straight phantom circuit with 
balancing cowl in non-terminated 
side circuit 


the repeating coils used, tend to offset 
this gain on the vhantom circuit. The 
transmission over side circuits of a phan- 
tom group is slightly poorer than that of 
a similar non-phantomed circuit. This 
difference is also due to repeating coil 
loss. With the older type coils this loss 
was quite appreciable but with present 


day coils it is very low. 


Various Arrangements of Straight 
Phantom Circuits 

It is not necessary that a phantom cir- 
cuit terminate in the same office as the 
side circuit on which it rides. In many 
cases a phantom circuit is carried for 
miles first by one set of side circuits then 
by another. 

It is sometimes found desirable to 
terminate one side circuit of a phantom 
group but to extend the other side and 
the phantom circuit through the first 
point of termination to some distant 
office. In cases of this kind the side cir- 
cuit not terminated and an additional cir- 
cuit which extends to the desired office 
are used to carry the phantom circuit 
on to its destination. In order that the 
resistance of the non-terminated side cir- 
cuit and the two terminated side circuits 
is the same, it is necessary to place a 
balancing coil in the non-terminated side 
circuit. This balancing coil adds enough 
series resistance to the non-terminated 
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side to balance the resistance imposed by 
the two line windings of the terminated 


side circuits of the group. 
trates this use of the straight phantom. 


Fig. 2 illus- 


Occasions also arise where it is found 
desirable to extend the phantom by 
means of a physical circuit from the 
point of termination of the two side cir- 


cuits. This is shown in Fig. 3. 
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Fig. 3—E-xtension of a phantom circuit 
~ by means of a@ physical circuit 


Essential Requirements for Successful 
Straight Phantoms 

The essential requirements for success- 
ful “straight” phantom circuits are: 

No. 1.—The line wires of the side cir- 
cuits must be of the same gauge and 
kind of wire. 

No. 2—The overall resistance of the 
two side circuits or combinations of side 
circuits, that make up a phantom circuit, 
should be the same on each side between 
the points at which the phantom is super- 
posed or carried by the sides. 

No. 3—The side circuits must free 
from leakage path to earth. 

No. 4.—The line windings of the re- 
peating coils or retard coils must be per- 
fectly balanced electrically, i. e., the two 
halves of the coil must be of identical 
impedance characteristics. 

No. 5.—The side circuits must be prop- 
erly transposed so as to neutralize the 
effects of induction from external sources 
such as power lines and from other phys- 
ical and phantom circuits on the same 
iead. 

No. 6.—The side circuits of a phantom 
group must likewise be so transposed as 
to cancel out the crosstalk that is cre- 
ated within the group from side to side 
and from sides to phantom. A failure 
to meet any of the requirements given 
will result in “crosstalk” between sides 
and phantom or between the phantom 
group and other circuits or power lines. 

The maximum difference in ohmic re- 
sistance that is generally permitted on 
high grade toll phantom groups is as 
follows: 

Allowable difference in total 

resistance between the two . 

wires of a side circuit. 

6 ohms per 100 miles of cct. 

Allowable difference in total 

resistance between the two 

side circuits. 

6 ohms per 100 miles of cct. 

Modern repeating and retardation coils 
are sufficiently well balanced so that little 
crosstalk results from the inherent de- 
sign of the coil. However, if the wind- 
Ings are improperly connected to the 
lines (and this is easily possible) severe 


crosstalk will result. Lightning some 
times shorts out a portion of the line 
winding which of course results in cross- 
talk, as the magnetic flux due to the 
phantom current in the two halves of 
the coil is unequal and therefore induces 
a voltage on the office winding of the 
coil. 

In the latter part of this article the 
transposition requirements are discussed 
in detail. A correct transposition lay- 
out is very necessary for phantom cir- 
cuits, much more so, in fact than for non- 
phantomed circuits. 


The Half Phantom 

The “half phantom” or grounded phan- 
tom as it is sometimes called, refers to 
any phantom arrangement where the 
phantom circuit uses the line wires of 
a metallic circuit for one leg, and the 
ground as the other. 

It is obvious that a “half phantom” 
must partake of all of the objectionable 
characteristics that are common to 
This fact must be kept 
in mind when dealing with half phantoms. 


grounded lines. 


The Application of Half Phantom 
Circuits to Rural Plant 
Half phantoms are most useful in the 
small plants where the number of cir- 
Most 
of the large operating companies do not 


cuits carried on a lead is small. 
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Fig. 4—The half or grounded phantom 
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use “half phantoms” for the same reason 
that they do not use grounded lines. But 
nevertheless the half phantom offers an 
economical means of gaining an additional 
grounded circuit from an existing metal- 
lic circuit and in many cases is a use- 
ful expedient in the small exchange. 

Half phantoms are occasionally used 
for bringing in a group of outlying sub- 
scribers who are located along the route 
of a metallic free service trunk or other 
unimportant circuit. If only one or two 
subscribers are to be brought in and 
they are some distance apart, it may be 
found desirable to install a separate coil 
for each subscriber. Retardation coils 
which are provided with a center tap are 
preferable to repeating coils for situations 
of this kind. 

Half phantoms have also been used 
for bringing in a non-important tributary 
office to a toll center, where the tribu- 
tary office is located along the route of 
a metallic circuit that can be used to 
carry the half phantom. The use of half 
phantoms for toll or trunk circuits, how- 
ever, is never recommended because of 
the importance of maintaining toll service 
on a high standard. If the side circuit 
on which a half phantom circuit rides 
does not terminate at the same point as 
the phantom, then it is generally desir- 
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able to use retard coils as mentioned 
above. Retard coils do not break the 
physical continuity of the line wires thus 
make testing less difficult. 

The most common use of the half 
phantom is as shown in Fig. 4. As with 
the “straight phantom” it is feasible to 
extend a half phantom circuit to any 
desired point by merely bridging the mid 
points of the line windings of the repeat- 
ing coils on which the phantom rides. 

\ half phantom circuit picks up noise 
and crosstalk in proportion to the cir- 
cuit length. The magnitude of induction 
picked up in a given situation will be 
slightly greater than that picked up over 
a single grounded line of the same length. 

Where a straight phantom group exists 
it is possible to obtain a half phantom 
circuit by means of an additional repeat- 
ing coil as shown in Fig. 5. This ar- 
rangement gives two metallic side cir- 
cuits, one metallic phantom, and one 
half or grounded phantom circuit from 
four wires. An arrangement of this kind 
is sometimes advantageous where the half 
phantom circuit can be used exclusively 
for company business leaving the regular 
circuits free for toll use. 


Requirements for Half Phantom 
Circuits 

The same requirements exist for “half” 
as for “straight” phantom circuits al- 
though it is much more imperative that 
the lines carrying half phantom circuits 
be kept perfectly free from leakage to 
earth, otherwise severe crosstalk will take 
place from the half phantom into the 
side circuit. This is one of the reasons 
that grounded phantom circuits are not 
used to a greater extent. 

Where it is necessary or desirable to 
use two half phantom circuits on the 
same lead, they should be built up on 
circuits that are not adjacent. For ex- 
ample pins 1-2 and 9-10 represent the best 
possible arrangement as both the separa- 
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tion and the shielding effect of interven- 
ing wires tend to reduce the crosstalk 
that would normally result from the in- 
ductive coupling of the two half phan- 
tom circuits. 


The Compound Phantom 

The compound phantom is of but little 
practical value because of the complexity 
of transposition design which the use 
of this type of phantom circuits would 
entail were they used. 

The obtaining of seven full metallic 
circuits from eight wires is a very at- 
tractive feature and were it not for the 
difficulty in attempting to transpose a 
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compound phantom group, this type of 
phantom would probably be used to some 
extent. Fig. 6 illustrates the arrangement 
of a compound phantom group. 

The writer does not know of a single 
instance where a compound phantom has 
ever been used. 

Rural Line Phantoms 

The principal objection against grounded 
rural lines is their prolific tendency to 
crosstalk. Crosstalk between paralleling 
grounded circuits is, as we all know, 
many times that of paralleling metallic 
circuits of equal length. The reason for 
this is evident when we consider the 
respective inductive fields of these two 
types of circuits. 

Crosstalk as we know is caused by 
the electric and magnetic fields of one 
circuit creating a voltage on adjacent 
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Fig. 6—The compound phantom circuit 











sides of the inducing circuit each set up 
a voltage of opposite phase on the in- 
duced circuit. It is therefore apparent 
that if this induced voltage which re- 
sults from the field of each side of the 
inducing circuit is exactly equal they 
will cancel or neutralize out and no cross- 
talk will take place. But to obtain this 
field neutralization it would be necessary 
that both wires of the inducing circuit 
occupy the same point in space. A con- 
sideration of the fact just stated will en- 
able us to formulate a general law which 
will state the relationship between cross- 
talk and distance between the two sides 
of the inducing circuit, as follows: 

“The crosstalk in a given circuit will 
increase in proportion to the increase in 
spacing between the two sides of the 
inducing circuit.” Therefore it is obvious 
that a grounded circuit must create far 
more crosstalk in an adjacent circuit than 
would a metallic circuit, as the sides of 
a grounded circuit are separated from 
20 to 30 feet, whereas the sides of a 
metallic circuit are senarated only 12 
inches. 

The point to be gained from the above 
discussion is that merely making a 
grounded plant metallic is sufficient to 
reduce crosstalk to a small amount com- 
pared to what it is with a grounded 
plant. And where it is desired to make 
a rural plant completely quiet from a 
crosstalk and noise standpoint, then a 
few properly located transpositions should 
do the job. 

It is interesting to note that trans- 
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positions give the effect of two wires 

occupying the same point in space. 

Reduction of Crosstalk on Grounded 
Lines 

Many small Independent exchanges 
have grounded open wire leads extend- 
ing out into the rural districts three or 
four miles at which point the heavy lead 
branches into one and two wire leads 
going different directions. 

By adding one extra wire for each 
three grounded circuits and locating coils 
at the office and at the point where the 
lines diverge, it is possible to make the 
lines all metallic throughout the parallel 
from office to branching »voint. From 
the point at which the lines break off 
they may be worked grounded. By this 
plan it is practical to completely reduce 
to a negligible value the crosstalk that 
would normally occur in the section of 
main lead if it were worked grounded. 

The beauty of such a plan is that the 
comparatively short metallic section can 
be put upon good poles and given proper 
maintenance care, while the relatively 
longer and more difficult to get at single 
wire leads can be built on a much less 
ample margin. Anyone who has main- 
tained both metallic and grounded rural 
lines, | am sure will testify, that a good 
metallic plant will give more “bugs” than 
a poor grounded one. It might aptly be 
said of the grounded plant, “it may be 
down but it is seldom out.” This cir- 
cumstance results from the difference in 
spacing. That is a pair of wires anly 
12 inches apart are much more apt to 
short during a windstorm, than is a 
grounded line to be blown off a pole 
and grounded. This discussion does not 
intend nor desire to justify the grounded 
line but only to suggest some possible 
and more or less practical plans for re- 
ducing crosstalk by means of phantoms 
in those plants which are still on a 
grounded basis. 


Summary of the Various Methods of 
Phantoming Applicable to Rural 
Lines 
The following summary of various 
phantoming arrangements indicates com- 
binations suitable for application to the 

average grounded rural plant. 

No. 1—Where two grounded farm 
lines parallel for more than a half mile, 
make one circuit metallic and the other 
a grounded phantom. This will reduce 
crosstalk (if the wires are electrically 
balanced) to a negligible amount. See 
Fig. 4. 

No. 2—Where four grounded circuits 
parallel each other for a considerable 
distance (over % mile) and it is not de- 
sirable to string an additional pair of 
wires. Use a straight phantom with a 
four wire half phantom. This will re- 
duce the crosstalk to a small amount 
between the four circuits. The least im- 
portant line should be used as the half 
phantom. See Fig. 5. 
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No. 3.—Where three grounded circuits 
extend out into the rural district in the 
same direction, string an additional wire 
and phantom to the point at which they 
separate. See Fig. 1. 

No. 4—Where three grounded circuits 
extend some distance together and then 
one circuit branches off, while the other 
two continue on together, then a combi- 
nation of straight and half phantom may 
be used. See Fig. 7. 

There are probably other feasible phan- 
toming arrangements that will suggest 
f phantom 
lines is studied and understood. 

Phantoming Costs 

In the final analysis of most problems 

it is usually the cost factor that deter- 


themselves if the theory ‘ 


mines a choice. However, it is always 
well to carefully weigh all the factors 
concerned in reaching a decision as many 
cannot be stated directly in dollars and 
cents, and yet may very materially influ- 
ence the annual cost of keeping an item 
of plant in service. 

The following considerations represent 
some of the factors that should be taken 
into account in a comparison of phantom 
circuits with straight metallic circuits. 

No. 1—The longer the circuit mileage 
the greater the economy resulting from 
phantoming. 

No. 2.—Phantoming requires a higher 
grade of maintenance than does non- 
phantomed layouts. 

No. 3.—Minor wire troubles on phan- 
tom groups are more apt to cause com- 
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Fig. 7—Combination straight and half 
phantom circuit arrangement 
plete interruption of service than in the 

case of nonphantomed circuits. 

No. 4—For a given length of lead 
nhantomed lines require more transposi- 
tions than do non-phantomed lines for 
the same crosstalk limits. 

No. 5.—Phantomed circuits make test- 
ing for line faults much more difficult 
than on straight metallic or grounded 
circuits. 

The approximate material cost for ob- 
taining a straight phantom circuit from 
two metallic circuits is as follows: 

2 phantom repeating 


| a ans $11.00 $22.00 
1 pole coil box at....... 4.00 4.00 
1 lightning arrester at.. 2.50 2.50 
WOME inks exneue aria 28.50 


Crosstalk and Transportations in 
Connection with Phantom 
Circuits 
Phantom circuits as a rule have a sort 
of “yen” for crosstalking. By this state- 
ment I do not mean to imply that the 
foregoing discussion of the merits of 


(Continued on page 54.) 
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Open Wire Pole Line Construction 


This Is the 


Anchors and Method of Installing 

Anchors for guys on open wire lines 
are generally of the patent anchor type, 
although in some cases the guys are at- 
tached to trees or large rocks. Log 
anchors are still being used to some ex- 
tent even though it is generally known 
that the patent anchor is lower in cost 
and can be installed with very little labor. 

Various types of patent anchors are 
on the market all of which may be con- 
sidered good. The reason that patent 
anchors have not proved entirely satis- 
factory for some users is because they 
have not selected a type suited to their 
needs. While a screw or cone anchor 
may be entirely satisfactory for storm 
guys these should not be used on a heavy 
corner or other heavy pull but an ex- 
panding type should be selected. The 
most common mistake made by users of 
patent anchors that have not found them 
entirely satisfactory is that they have 
not set them deep enough for their par- 
ticular type of soil. Patent anchors can- 
not be expected to hold their maximum 
rated capacity in soil that caves badly. 

Another mistake is the failure to line 
up the anchor rod and the guy wire. The 
right and wrong ways are shown in Fig. 
1 by the solid and dotted lines. 

All patent anchors other than the screw 
type are set in a similar manner. Usually 
an 8-inch hole is bored with an earth 
auger which is provided with an exten- 
sion handle. Special tamps are provided 
for the expanding type and should be 
marked so that it can be determined when 
the anchor is fully expanded. 

Reliable tests have been made with a 
dynamometer and it was found that one 
type patent anchor held a strain of 17,000 
pounds when the anchor rod broke. There 
is no doubt that if the proper type 
anchors are selected to meet the require- 
ments of open wire guying, and properly 
installed, that they will be entirely satis- 
factory and much cheaper than any type 
of log anchor that might be devised. 

If a log anchor is to be used a good 
sound log should be selected, a_ hole 
drilled through it in the center and the 
Sap or outer wood cut away all around 
the hole for several inches on one side. 
If possible the log should be treated 
with creosote. A four-inch galvanized 
Square washer should be used to prevent 
the rod and nut from pulling through 
the log. The nut should be run onto the 
rod the full length of the thread and 
then battered to prevent it coming loose. 

After the hole for the log anchor has 
been dug to its required depth, the anchor 


Third Article of a Series Upon 
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log should be placed in the hole on the 
side nearest the pole and the anchor rod 
trenched until it comes in direct line with 
the point of attachment on the pole. This 
will place the strain directly against solid 


This Subject 


strips of hardwood should be tacked on 
the tree before the guy is wrapped around 
it to prevent the growth from covering 
up the guy strand. An eye bolt with a 
four-inch square washer can be placed 
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Fig. 1—Guy properly lined up to pull direct from anchor to point of attachment 


on 


earth. Cross logs may be used and are 
generally necessary in soft or wet earth 
but on the average open wire line will 
not be required. 

The most important thing to observe in 
setting any type anchor is to make sure 
that the guy will pull direct from the 
anchor to the point of attachment on the 
pole. If the anchor rod is high or low 
or to either side of this direct line at the 
ground level, the strain will cause it to 
gradually cut through the earth until it 
does come in a direct line which will per- 
mit the pole to pull out of its proper 
position. 

When the strain is applied to a prop- 
erly set anchor the lines of force radiate 
at angles of 45 degrees. It can readily 
be seen that the weight of earth affected 
with the average anchor will run into sev- 
eral tons and generally many times that 
of the required pull. Also the larger the 
surface and the greater the depth an 
anchor is set the greater will be its hold- 
ing power. 

Tree guys can be used to good advan- 
tage on some lines. When they are used 
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pole 


through the tree which will make a 
neater and better job but in most cases 
owners of trees, especially in towns, will 
not permit this practice. 

Rock guys are very satisfactory in a 
rocky soil. They are usually set by 
drilling a hole so that an eye bolt can 
be set in such manner that the guy pulls 
at an angle of 45 degrees or less. Some 
of the eye bolts used for this purpose 
have a slit at the end and a wedge to fit 
so that when driven into the hole in the 
rock, expands, making a very secure job. 

A recent feature added to a certain 
patent anchor is a simple arrangement to 
hold the nut on the rod which permits 
the recovery of the rod if the anchor is 
abandoned, by turning it, to screw off the 
nut, and it can then be readily pulled out. 
This not only saves the rod for reuse 
but eliminates considerable work of bury- 
ing the rod or driving it into the ground 
on abandoned anchors. 

Wire Stringing 

The type of wire to be used should be 
determined by the length of the circuit 
and the grade of transmission desired. 
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KELLOGG 


T, those who are plan- 


ning to attend the National Tele- 
phone Convention, we extend a 
most cordial invitation to visit the 
Kellogg Booth in the Stevens Hotel, 
Chicago, and make it their head- 
quarters. 




























As usual the Kellogg Booth will 
be the place where every one meets. 
There you will find your friends 
from the Kellogg Company and 
from all parts of the country. The 
entire booth has been arranged with 
your needs in mind. 
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Ment} | 


; sl those who cannot 


come to the National Convention, 
we want to say that we are sincerely 
sorry that you will not be with us. 





























The Kellogg booth this year will 
be rather unique. Besides the 
many interesting and instructive 
exhibits, there will be dozens of 
easy chairs where you can sit 
and chat with your friends. 


Switchboard 


Kellogg and Supply Company 
1020-1070 West Adams Street 
Chicago, Illinois 
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Formerly all line wire was either copper 
or iron, but recently there has come into 
general use a new type of wire called 
“Copper-Weld” which consists of a steel 
wire with a covering of copper welded 
on it. This wire combines the advantages 
of good transmission with a_ greater 
strength than either hard drawn copper 
or iron. For exchange work No. 14 
iron wire is sometimes used but for rural 
or toll, No. 12 is the smallest that should 
ever be considered. Copper wire smaller 
than No. 12 should never be used on an 
aerial construction. 

I do not believe that it is possible 
to outline any cut and dried method of 
wire stringing as local conditions, the 











ists 


Fig. 2 


tools and means at hand. must be con- 
sidered and utilized. If the wire is to be 
strung through the open country the 
reels can be mounted on a truck or wagon 
and strung out as the vehicle is driven 
along the line. If it is impossible to 
drive the line the reels can be set up at 
some fixed point and the wire pulled out 
along the line. When wire is_ being 
strung through towns or across railroad 
tracks, etc., it is necessary to pull it over 
crossarms and keep it fairly tight so 
that it will clear all traffic. Then there 
is the old method of two men carrying 
the reel and paying wire out as they go. 
This was the old Western Union method 
called “Bucking the reel.” There was 
never any fun in this method and with 
modern ways and tools with the general 
adversion to hard work it is rarely nec- 
essary today. 

Every effort should be made to protect 
the wire as it is being strung. Hard 
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drawn copper wire ii over by truck 
or kinked or dented even slightly may 
be weakened so that it will break when 
the strain is applied. 

When a new lead is being constructed 
it is common practice to mount ten reels 
on one truck and string a complete cross- 
arm at one time. On smaller jobs four 
or five wires and many times less 1s con- 
sidered sufficient lf the poles are not 
too high, and high poles are not in gen- 
eral favor at the present time, pikes can 
be used to lay the wires on the cross 
arms to prevent climbing of all poles for 
that purpose. A pike pole can be con- 
structed with two hooks so that two wires 
can be laid up with one operation. 

All physical and phantom transposi 
tions should be thrown in the line by re- 
versing the reels as the wire 1s being 
strung to prevent cutting them later and 
adding splices to the line When low 
poles are passed where the wire when 
pulled may rise out of reach of the 
crossarm it should be left on the under 
side of the arm or tied in with a loose 
tie so that it will not bind in pulling 

Pulling Wire 

Wire should be pulled in sections, the 
length being determined by the nature 
of the line. If the country is level and 
the line is straight the pull may be one- 
half to one mile in length. If the coun- 
try is rough and the line has several up 
and down pulls with several corners th 
] 


pull may be limited to one-quarter mile or 
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pulled with the large blocks and then 
leveled by pulling at the grips of the 
pa 


equalizers. To determine when the wire 


has been pulled tight enough the fore- 
man or someone designated by him should 
climb a pole well back in the pull and 
sight for sag between two poles of an 
average span. Properly measured targets 
can be constructed with lath and mounted 
below each crossarm of the test Span and 
the wire pulled until the sag is in line 
with the two targets. 

Here is a more complicated method 
of determining when wire is pulled te 
the proper tension called the oscillating 
method. With this scheme the wire is 
pulled to the approximate tension and 
then started to oscillate. The oscilla- 
tions are counted for a certain period and 
it is determined from a table when the 
wire oscillates for the pull desired. This 
more or less com»licated method is not 
considered necessary €xcept for large and 
important toll lines. I have never been 
of the opinion that wire should be pulled 
overly tight but that extreme care should 
be taken to see that all wires on one 
crossarm are level. If this is the case 
they will all sway together or in step. 
But if one wire is tighter or more slack 
than the rest it will either sway farther 
or a shorter distance than the rest and 
they are likely to wrap around each 
other in the center of the span. This 
theory I believe is proved by the fact 
that on the west coast they have 16 pin 


crossarms as shown in Fig. 2 on which 
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Fig. 3—Proper side of insulators to tie in wire on straight lead 


The wire at the end of a section to be 
pulled should be passed over the crossarm 
and down to the butt of the pole. Equal- 
izers consisting of a single sheave block, 
a short length of rope and a wire grip 
at each end should be provided for each 
pair of wires. If more than one pair 
of wires is to be pulled, more equalizers 
can be used, all of which are connected 
to a large pair of blocks of the two or 


three sheave type. The wire can be 


the wire is spaced close together and very 
little trouble is experienced from wire 
tangling if it is maintained level 

I believe that one can take the follow- 
ing as a rough rule to follow in wire 
stringing and be reasonably safe: With 
the average span of 130 to 150 feet and 
with wire strung during the winter 
months that 4 to 6 inches should be left 
in it. With the same span d 


uring 
mer months from 12 to 14 inches 
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slack should be left. In extreme cold 
climates of course with wire strung dur- 
ing the summer months it will be neces- 
sary to leave more slack to prevent the 
contraction from breaking it down in the 
winter. It is much easier to level wire 
when it is pulled tight and for that rea- 
son most linemen are likely to pull all 
wire tighter than specified. 
Splicing Wire 
The old method of splicing wire by 
twisting the ends together with two pair 
of splicing clamps and then serving the 
ends with a pair of pliers is now obso- 
lete. Steel sleeves are provided for iron 
wire and copper or bronze for copper. 
The sleeve should be straight and the 
wire should fit snugly. The wire should 
first be thoroughly cleaned with fine 
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unless they are provided with sleeve con- 
I do not believe in clamping 
the connectors on the sleeve but prefer 


nectors. 


the method of loosening first one pair, 


and then the other. This is especially 
desirable in making up a sleeve connec- 
tion inside slack blocks when one pair 
of connectors are clamped and the other 
twisted, all the twist comes on the wire at 
the grip and is likely to weaken it. When 
both connectors are loosened the twist 
is equalized. 

When using sleeve connectors on a 
new job the end of the sleeves toward 
the blocks where the pull is to be made 
should be taped so that they will not 
hang up on the crossarms. If the sleeves 
are permitted to grab the crossarms and 
are pulled loose the wire is kinked or 
bent sharply at the entrance of the sleeve 
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Fig. 4—-Tying in wire on proper s 


emery paper and then passed through the 
sleeve and out the other end for about 
an inch when it is bent at right angles 
and clipped close with a pair of pliers. 
A good sleeve joint will not only test 
OK for conductivity but will also have a 
tensile strength at least equal to that of 
the line wire and if properly made will 
in many cases be two or three times 
greater than that of the wire itself. When 
iron wire is to be spliced to copper or 
where two different sizes of copper wire 
are to be spliced together, the wires 
should be deadened each way and con- 
nected with a test connector. In twisting 
a sleeve, two pairs of connectors or splic- 
ing clamps should be used and the sleeve 
placed in the proper sized opening. Pliers 
should never be used to twist a sleeve 


ide of insulators on two pole corners 


and weakens it to such an extent that it 
frequently breaks later. 

Before the perfection of the splicing 
sleeves it was customary to solder all 
splices in line wire. This practice was 
not a success as the heat on iron wire 
generally ruined the galvanizing and 
weakened the wire so that breaks at 
splices were frequent. 

I remember one time when a new man 
was started out over. a lead with a blow 
torch and told to solder all splices in the 
line that he could reach from the poles. 
As there were not many of these it was 
thought that he would finish in an hour 
or two. As he hadn't returned after 
several hours a search was made and 
it was found that he was not only solder- 
ing the splices but the tie wires as well. 
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I doubt if he has ever heard the last of 
this. 


Insulators 

Any good type of glass insulators will 
be satisfactory. Porcelain while a very 
good insulator if properly glazed does 
not appear to be entirely satisfactory for 
telephone work as it seems impossible to 
provide a groove that will hold small 
copper wire properly. Porcelain insula- 
tors in larger sizes for power work are 
quite satisfactory. There is coming into 
general use and favor an insulator made 
from Pyrex glass that has the combined 
advantages of being a better insulator 
and also being much stronger mechanic- 
ally than ordinary glass. Boys can throw 
rocks at birds sitting on this type in- 
sulator and not hurt it any more than 
they do the bird. 

Years ago in the Philippine Islands 
clear glass for insulators was found to 
have a distinct advantage as ants would 
enter the wood pins and eat them away 
in the colored insulator but due to the 
light passing through the clear glass 
could not bother the pin in this type. 
The Pyrex insulator would have this 
tropical advantage as they are made from 
clear glass. 

Tying in Wire 

All tie wire should have the same outer 
surface and be of the same size and ma- 
terial as that of the line wire. In tying 
in copper the annealed tie wire should be 
first passed around the insulator and lay 
parallel across the line wire in the groove 
and the ends served out on the line each 
way from the insulator. The wire should 
be held tight while tying so that it lays 
firmly along the line wire in such man- 
ner that no light can be seen between 
them. The line wire on a crossarm 
should be tied in on a straight line on 
the inside or pole side of the insulator 
except the pole pair of wires which 
should be tied in on the outside of the 
pin to provide climbing space. This is 
shown in Fig. 3. On all corners, how- 
ever slight the wire should be tied in on 
the side of the pin as shown in Fig. 4 
so that the strain comes against the 
insulator and not the tie wire. On a 
short or a high pole where the wire has 
either an up or a down pull the tie wire 
should be passed around the insulator, 
given one complete twist and then the 
ends served around the line wire, start- 
ing from either the top or the bottom 
depending on the direction of the pull. 
I am a believer in the method of bending 
the ends of tie wire back to the line in- 
stead of cinching and clipping them with 
pliers. Often when pliers are used the 
line wire is nicked and weakened. 

In tying iron wire I prefer the method 
where the tie is given one and a half 
wrap around the line wire and the end 
then bent back into the groove of the 
insulator without clipping. 
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SUBSTATION PROTECTION 


All aerial construction is exposed to 
lightning, crosses with high voltage elec- 
tric power and light wires, and other 
sources of current foreign to the tele- 
phone circuit. 

To protect the subscriber from per- 
sonal injury and their homes from the 
hazard thus created, as well as to pre- 
vent damage to the telephone itself, an 
efficient protective device should be in- 
stalled with every talking set which is 
connected to a line or cable so exposed. 

From observations made over a con- 
siderable area it appears that many of 
the smaller operating companies either 
underestimate the value of protection, or 
seek to economize by its omission, and 
are more than paying for it in repairs 
to damaged instruments and longer serv- 
ice interruptions. 

The protector or “lightning arrester” 
consists of two essential parts: the pro- 
tector blocks by means of which the two 
sides of the line are separated from the 
grounded portion of the protector by an 
air gap from 0.005 to 0.015 inches in 
thickness across which abnormal currents 
arc and tind their way to ground through 
the ground wire, and the line fuses which 
are designed to operate and open the line 
when certain conditions are caused to 
exist. 

We will now study briefly the operation 
of an ordinary protector with which 
every plant man is familiar. We will 
assume that the line on which the tele- 
phone in your home was installed has 
come in contact with some source of high 
voltage. The installer had placed a pro- 
tector with carbon blocks, separated by a 
mica dielectric, and equipped with two 7 
amp. fuses. When the high voltage cur- 
rent reaches the telephone it is choked 
back by the impedance of the bell coils, 
arcs across the gap between the carbon 
blocks as a path of lesser resistance, 
bridge the gap as it continues to flow, 
establishing a path to earth through the 
ground wire. If this condition were per- 
mitted to continue it would endanger 
your house and probably would burn your 
line wire down. At this juncture, how- 
ever, as soon as the flow of current 
through the carbon blocks to the ground 
has increased to 50% above the rated 
capacity of the line fuse it operates, 
thereby opening the circuit, and the flow 
of current is stopped. 

Fuses differ somewhat in appearance 








according to manufacture, but all fuses 


should operate uniformly according to 
their rating. 

The pencil or tubular type of use is in 
general use. These have a casing of fiber, 
wood or porcelain and a fusible element 
of phosphor bronze or German silver wire 
or a wire made from an alloy of lead. 
The casing serves the double purpose of 
protecting the fuse wire and extinguish- 
ing the arc when the fuse is blown. 

Wires from the outside should be 
brought in to the protector through a 
porcelain tube. The hole should’ be 
bored so that the tube will slope upward 
from the outside so that water will not 
run in. Otherwise the lead in wires 
should be taped so as to fill the entrance 
to the tube. 

Protectors should be installed in dry 
places, easily accessible to the mainte- 
nance man, preferably seven feet from 
the floor. That will place it out of the 
reach of children and yet low enough 
that no step ladder will be required in its 
maintenance. 

Don't put protectors in damp cellars 
or above ceiling where there is no stair- 
way. 

Don't place them near window curtains, 
in clothes closets, or where the subscriber 
will hang inflammable material over them. 
Don’t pull the carbon blocks out and 
throw them away. It is easier to come 
back and clean them than it is to come 
back and repair a damaged telephone. 

Don’t strap fuses with a piece of house 
wire when they have burned open and 
thereby create a hazardous condition. 

Don’t install a protector without a 
ground wire. If you do it ceases to be a 
protector and becomes a mere connecting 
block so far as carbon arrester or metal 
discharge blocks are concerned. 

City water pipes make the best and 
cheapest protector ground if the con- 
nection is made with an approved clamp- 
ing device. Otherwise a standard sub- 
station ground rod should be used and 
all connections soldered. In soils where 
chemical action causes excessive corrosion 
rods which will not be affected by it, 
such as Copperweld, should be used. 

Contributed by W. C. WHITE. 

DID THE OFFICE BOY BE- 

LIEVE THIS ONE? 

Harry Derring of Plant District Fif- 
teen, New York, writes to tell us of a 
conversation between a technical man 
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and the office boy which he overheard 
recently. For the benefit of the poor, 
ignorant little office boy the kindly tech- 
nical man was describing why the Long 
Lines fills its aerial cable with gas. By 
doing this, according to his account, a 
pole line is made umnecessary and _ the 
cables, being filled with gas, float ma- 
jestically in mid-air. 

A hole, it appeared trom the conver- 
sation, is drilled in the cable sheath, a 
gas pressure clamp is tastened over the 
hole and hydrogen gas is pumped into 
the cable. (Bell Laboratories Record 
please copy). This, of course, makes the 
cable lighter than air and the poles sug- 
porting it can then be removed. “Natur- 
ally,” said the technical man, “the cable 
must be anchored or it would be blown 
away by a heavy wind.” 

Well, when we recall the terrible 
pranks played’on us by technical people 
who preyed on our own gullibility, our 
sympathies are all with the office boy!— 
Long Lines. 

MANY TREATED POLES USED 

The following table taken from the 
annual statistical report on wood treated 
and preservatives used in the United 
States prepared by R. K. Helphenstine, 
Jr., of the United States Forest Service 
in co-operation with the American Wood 
Preservers’ Association indicates the ex- 
tent to which treated timber is employed 
by pole using companies. The cedars, 
northern and western, taken together con- 
tinue to be the most used woods with 
southern pine following closely. The 
southern pine poles were all pressure 
treated while the cedars were practically 
all butt-treated. 


Poles Treated, by Kinds of Wood 
Full-length Butt 
pressure treatment 
treatment only Total 
Southern 
pine .1,528,441 
‘“edar: 
Western red 
Northern 


1,528,441 


536 1,254,613 1,255,149 





white... 555,921 555,921 
Port Orford 225 8,658 8,883 
‘*hestnut 100 284,624 284,724 
Douglas fir. 17,375 417 17,792 
Lodgepole 
pine . 3,000 410 3.410 
All other 565 : * 565 
Total 1,550,242 2,104,643 3,654,885 


MAINTAINING THE TELE- 
PHONE PLANT 
The maintenance force is responsible 
for preserving a satisfactory condition of 
the plant by the elimination of such de- 
fects as may develop and for the removal 
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Keeping busy 
all the time 




















THE Columbia Gray Label Tele- 
phone Dry Cell keeps busy all] the 
time. It is either discharging energy 
or building up more energy. When 
the hook is up it gives instantaneous 
power. When the hook is down the 
battery takes advantage of the 
interval of rest—it actu- 
ally restores most of the 
energy taken out during 
the talking time. This 








remarkable feature makes Colum- 
bia Gray Label Telephone Cells last 
lorger. Telephone experts agree 
that these batteries are more eco- 
nomical because they recuperate 
while idle. 


NATIONAL CARBON COMPANY, INC. 
General Offices: New York, N. Y. 


Branches: Chicago Kansas City New York,N.Y. San Francisco 


Unit of Union Carbide fT ag and Carbon Corporation 


Columbia 
Telephone Batteries 


Best by test—they last longer 
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of potential sources of trouble. Mainte- 
nance work, classified as corrective, 1s 
necessary to clear reported troubles 
which are affecting the service. Inspec- 
tions and tests are made periodically to 
disclose undesirable conditions, and gen- 
eral betterment work is undertaken if 
warranted, as a preventive measure to 
retard deterioration and avoid possible 
service interruptions. There are two 
methods, therefore, which are used in the 
maintenance of the plant and the proper 
division of activity has a considerable 
effect on the quality of service as well as 
For example, if 
performed 


the cost of operations. 
all maintenance work 
only on reports of actual trouble, the 


were 


service interruptions would have a de- 
cidedly unfavorable reaction and the cost 
of repairs would be Con- 
versely, if preventive maintenance work 
were carried to extremes, the quality of 
service would be exceptionally good, but 
again the cost of operation would be ad- 
Consequently, the main- 


excessive. 


versely affected. 

tenance problem is to find the economic 

mean between its cost and the quality of 

the service—Hanse Hamilton in The 

Transmatter. 

Newspaper Men Talk by Tele- 
phone While Flying 

Several reporters on various New York 
City newspavers recently communicated 
by telephone from an airplane in flight 
to the city desks of their respective news- 
papers. While the reporters soared high 
above the Northern New Jersey coun- 
tryside, they talked to their city editors 
as the latter sat at their desks, this being 
the first public demonstration ever made 
of two-way communication between an 
airplane and the ground, with the addi- 
tional link of telephone land lines. Just 
how was this feat accomplished ? 

The test was in every respect a suc- 
cess, so fact, that when 
the reporters landed, some of them tele- 
phoned their offices again, only to find 
that their news stories were already in 
type and that they had come through as 
satisfactorily as if sent from a land tele- 
phone booth. Furthermore, it was made 
under adverse weather conditions, for it 
was overcast and rainy, but the plane 
easily made its way through the clouds 
and rain at a rate of 100 miles per hour 
while the experiments continued. 

A Wasp-motored Fairchild cabin mon- 
onlane was used by the Bell Telephone 
Laboratories in making the test which 
was conducted by engineers of the West- 
ern Electric Company. It was virtually 
a “flying telephone booth,” for each re- 
porter was equipped with headphones and 
spoke into a hand microphone with soft 
rubber sides to be pressed against his 


successful, in 


face, thus shutting out the noise of the 
airplane. 


The plane, of course, was equipped 
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with both sending and receiving appara- 
tus. This apparatus resembling an ordi- 
nary home radio set in appearance, ex- 
cept that the dials are missing, and which 
was developed by the Bell Telephone 
Laboratories and manufactured by the 
Western Electric Company, is very sim- 
ple, compact and light—it weighs onl) 
100 pounds complete with wind-driven 
and motor-driven generators. A_ small 
vertical antenna, eight feet in 
length, is used for receiving and a trail- 
ing wire antenna for transmitting. The 
receiver is highly sensitive and receives 


about 


signals at from 100 to 200 miles and is 
so designed that the voice of the person 
on land is audible above the tremendous 
noise of engine, propeller and wind. The 
receiver is mounted in a duralumin box, 
12 inches long by 8 inches high and 4 
inches wide, combining simplicity of con- 
trol with a minimum of weight. 

The receiver employs four tubes, three 
of which are of the screen grid heater 
fourth is of the three- 
It has two stages of 


type while the 
element heater type. 
radio frequency amplification, a detector 
and one stage of audio frequency ampli- 
fication. The set operates from a gen- 
erator which is driven by the action of 
the wind on a small propeller. The trans- 
mitter has a carrier power of 50 watts 
and a frequency range of 1,500 to 6,000 
kilocycles is provided. 


The reporters making the test were 
taken up two at a time behind Captain 
A. R. Brooks, Chief Pilot of the Bell 
Telephone Laboratories, and F. S. Bern- 
hard, Bell engineer. Each paper was 
limited to five minutes and calls were 


restricted to the metropolitan area, but 
it has demonstrated that 
one may talk with a telephone subscriber 


been since 
anywhere in the United States, or hook 
up with the transatlantic radio telephone 
service and converse with Europe. 

The that 
airplane to the newspaper offices in New 
York were transmitted via the experi- 
mental radio station of the Bell Tele 
phone Laboratories, located at Whippany, 
N. J. at 
made with the ordinary 
to the destination of the call. 
ators receiving these 
of knowing until told by the reporters 


calls were made from the 


which point connection was 
telephone lines 
The oper- 
calls had no way 
that the call was coming from up in the 
air, 2,000 or 2,500 feet above some New 
Jersey city or town. 

As a result of this first public commer- 
cial test, it has been shown that a plane 
equipped with apparatus can 
keep in constant and direct communica- 
tion with its land station. The value of 
development cannot be overesti- 
mated, for the pilot not only will be able 
to report his 
along his 


suitable 


such 


stations 
will be able to 


Own progress to 
but he 
receive reports dealing with weather con- 


route, 


ditions and other matters of general in- 


terest to his welfare, as well as to his 
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safety. Such adequate means of com. 
munication between ground and air has 
become more and more of a necessity 
with the rapid development of aviation, 
and it is a very important development 
in the future of aviation that the proper 
combination of radio and wires to meet 
the varied communication requirements 
of the aviation industry has now been 
found. 





———————r 


Book Review | 











The A. B. C. of Television, or Seeing by 
Radio, by Raymond Francis Yates. 
Norman W. Henley Co., New York, 
$3.00. 

While the newest member of the elec- 
trical group, tclevision, 
has not yet found its place in the com- 
mercial world it is arousing much inter- 
est in the laboratories and among experi- 
While much has been published 
the book 
view is the first we have seen in which is 
compiled information in an attempt to 


communications 


menters. 


im a scattered way, under re- 


cover the principles employed in the va- 
for the 
person who desires something more than 


rious systems. It is designed 
outline and so fur- 


from which an ex- 


the bare theoretical 
nished information 
perimenter can construct a television set 
with, the author in the preface, 
“every assurance of enjoying something 
more satisfying than mediocre success.” 

After an introductory chapter written 
in the vein of the journalist rather than 
the scientist, the author in succeeding 
chapters describes, television systems, tele- 
graphing photoelectric cells, 
amplifying pictures, the neon lamp, sele- 
nium cells, the problem of scanning and 
The last two chapters 
are devoted to instructions as how to 
build television sets for the home. The 
author has made liberal use of the pub- 
lications of the Bell Telephone Labora- 
tories in describing the system developed 
by the laboratories and also describes fea- 
3aird, Jen- 


says 


pictures, 


of synchronizing. 


tures of the system used by 
kins and others. 





Personal Telephone Calls in 
London 


Kor a small additional charge the tele- 
phone operator will now put a subscriber 
right through to any particular person 
The “personal” call will not 
be put through until the person named is 
ready to speak. The charge is 6d. on any 
inland trunk or toll call between 2 p. m. 
m. but between 7 a. m. and 2 
p. 1. the charge will vary from 1s. to 2s. 
according to distance. This facility will 
the Continent as from 
Anglo-American Trade, 


by name. 


and 7 a. 


be extended to 
October 1 next.- 
London. 
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and HE biggest value in a battery .. . extra life; longer service; better 


ters 


a staying power; and a quicker comeback . . . that’s the Ray-O-Vac 


The 
pub- 


ora- | No. 6 Telephone Battery. Compare it, test it any way you want; 


»ped 














fea- 


ome and you'll always come to the same conclusion: your battery 





money buys more . . . when the battery’s a Ray-O-Vac. 





FRENCH BATTERY COMPANY 


“a5: : Factory: Madison, Wisconsin 

a7 R A y O V A C Sales Office: 30 North Michigan 
pe ai - Avenue, Chicago 

se T r L 7 p 4 O N 'Z Makers also of Ray-O-Vac “A,”” 
m. “B,’’ and “‘C’ Radio Batteries, 

d 2 Ray-O-Vac Ignition and Flashlight 


2s. ; Batteries and the Ray-O-Vac Ro- 
will tomatic Searchlight. 
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| 5 | ing ik NotG F 
Ome nteresting acts INOtT Generally | 
K R In | 
nown Regarding the Location | 
ot Cables Underground | 
By CHRIS D. STEWART i 
: 
Some time ago the writer promised side of the street and along the property The Exploring Coil was held with the i 
the readers of TELEPHONE ENGINEER an line east of the street, but it was not sh tail side down, close to the ground 
article covering the details of making a  kaown where the cable crossed the street, along the edge of the pavement north of i 
location of trouble in cables run under whether it was a straight crossing or a the wire on the east side of the street. i 
ground and not protected by conduit. diagonal crossing, or whether the cable The tone could be heard very plainly, 
\ very good way to do this would be ran straight east from A and north to The coil was held in the same plane and 
to describe in detail the actual location of property line and east to B, or west from moved south till the tone stopped. This i 
a case of such troublk B and south and west to A was at 5 or directly over the cabk 
The writer was present at the location Of course the city and property own To check the position of the cable the 
of a very interesting case of this kind. ers did not want any more digging than coil was moved a foot farther south 
The cable was a 25-pair buried about was necessary Here the tone could be heard again. This 
3 feet deep and had been installed before It the location ot the cable crossing the proved that the cable was directly under 
the street had been paved street could not be determined only by 5 The tone could be heard at 4 or 6, 
See sketch—Fig. 1. digging, it would be necessary to dig but not at 5 
All pairs were wet as usual so that a trench along each side of the pavement The reason for this is that when the 
it was impossible to make a bridge loca until the cable was located or follow the coil is held with the tish-tail side down 
tion without running a clear wire above cable with a trench west from B to the directly over the cable, the lines of force 
ground to form a loop. pavement and east from A to the pave- set up by the current on the sheath cut 
A “Stewart” Cable Tester was used to ment the coil in a neutral plane and hence do 
make the tests By locating the position of the cable not induce a current in the coil and no 
from the top of the ground at the pave tone 1s heard in the receiver 
ment on each side much digging was While if the coil is held in the same 
? saved. plane but moved a foot either way, the 
4 a c sat ~ While it is not generally known, the tone can be heard because then the lines 
I “Stewart” Cable Tester can be used for of force are cutting the coil not in a 
) : locating buried pipes or cables of any neutral plane and a current is induced in t 
, kind of metal the coil which can be heard in the re- ' 
5 This was done as follows ceiver ; 
: - 7 A wire was connected to the cable The tone can be heard anywhere be- : 
; sheath at A and run to post 1 on the tween the wire afd a point directly over 
i Fig. 1 
' ee ae ee a 7 
ii As all the pairs in the 25-pair cable os 
‘ were wet and none of the other 25 pairs N a 
; in the 50-pair cable, the trouble was as- t 
% sumed to be in the 25-pair cable 
i A test at C proved this to be a fact ea ens 
because the trouble tested east of C. s n ae 
VPeeg AC PAlery 
Another test at D showed the trouble c 
to be still east of there. . 
Then a test at B showed the trouble [LO _ . 
to be west of B, that is, with the Cable Alley Unpaved 
Tester connected at the office the tone 
could be heard at C and D and not at B 
This located the trouble between B [~~ . 2 te 
and D. eer as 2 AQ 
Another test was made at A and the nr. Pair Cable A. 
tone could be heard, indicating that the 
trouble was between A and B. WE , ‘ 
, stenarl Cable fester 
The center of section A-B would be 
| under the pavement, therefore, the logical 
i proceduce would be to test on each side lest Wire j Dead Center Quer wire 
: of the pavement to determine whether or 
not the trouble was under the pavement. 7 cae ge ey 
| Here a peculiar situation arose which hig. 2 
was easily solved by the use of the Cable Tester Another wire was run the cable Directly over the cable no 
i “Stewart” Cable Tester. trom the cable sheath at B to post 2 on tone will be heard. Then if the coil is 
It was known that the cable run along the Cable Tester. The high pitch tone moved on past this point, the tone will be 
; the south side of the alley on the west which is preferable was used heard and as the coil is moved away from ce 
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the cable the tone diminishes until it is 
lost. 

This, of course, is only true on that 
part of the cable between where the 
wires are connected. 

This test, however, can only be made 
with an Exploring Coil that has one unit 
and is neutral to the tone on the sheath. 

Note sketch—Fig. 2. 

With the coil held fish tail side down, 
the tone can be heard anywhere over the 
shaded portion. The tone will be louder 
between the wire and the cable. This is 
shown by the heavier shading. 

The cable is located by the dead cen- 
ter over the cable where no tone is heard. 
This will be noted on sketch by the dotted 
line in the clear between the heavy and 
the light shading. 

Also, if the coil is held directly over 
the wire which is run from the cable to 
the Cable Tester, no tone will be heard. 

This shown in sketch by heavy line 
shown in the clear between the light and 
heavy shading. 

The cable was then located on the west 
side of the street the same way and the 
cable was located at 2. That is, the tone 


could be heard at 1 and 3, but not at 2, 


this indicating the cable was at 2. 

These tests required about 15 minutes 
time and very little labor, whereas, to 
have dug a trench along the pavement un- 
til the cable was located would have re- 
quired considerable work and time. 

Tests were then made with the Cable 
Tester at 2 and 5 and the trouble was 
determined to be under the pavement. 

It was then decided to push a piece of 
pipe across the street with a pipe pusher 
and pull a cable through the pipe to re- 
place the defective cable. 

The above tests including all tests lo 
cating the trouble between A and B were 
made and the trouble located in three 
and one-half hours 

This Cable Tester can also be used for 
locating trouble in aerial cables, switch- 
board cables, or house-wiring. 

Anyone desiring more information re 
garding this instrument may obtain it by 
writing Stewart Brothers, Ottawa, III. 


Jasper, Indiana, Gets New 
Kellogg Switchboard 

Real cooperation hetween the citizens 
of Jasper, Indiana, and the Southern 
Indiana Telephone & Telegraph Com 
pany has resulted in one of the finest 
and most modern telephone systems in 
the middlewest. The latest improve 
ment, which assures the subscribers of 
the best service possible that can be fur- 
nished, is the installation of a new full 
feature Kellogg switchboard on June 21st 

Realizing that the quality of its tele 
phone equipment is an indication of the 
progress and prosperity of any com- 
munity, the Southern Indiana Telephone 
& Telegraph Company made their choice 


of a suitable board after much careful 
consideration. The Kellogg switchboard 
was chosen as best suited to serve the 
thriving industrial center, Jasper, Indiana 

The fact that more office desks are 
manufactured in Jasper than in any other 
city in the world justifies tts title, “The 
Desk City.” The four desk factories 
located here produce about 2,000 desks 
weekly. A large office chair factory, a 
novelty furniture factory, and a_ plant 
producing tops and panels are among the 
other leading industries. A large saw 
mill and a veneer mill produce much of 
the raw material used in the other wood 
working plants. Some of the other in- 
dustries located in Jasper are a glove fac 
tory, two flour mills, a grain elevator, 
an ice factory, a soft drink plant, and 
a printing plant. 

With an industrial life such as this, 
it is easy to understand that among its 
population of 3,500 people, few, if any, 
idlers are found. 

The citizens of Jasper are home loving 
people and the residential section of town 
is well known for its beautiful residences, 
schools and churches. 

The telephone history of Jasper dates 
hack many years to the days of the 
Dubois County Telephone Company when 
a hand cranked magneto board was the 
height of modernity. When the Southern 
Indiana Telephone and Telegraph Com 
pany took over the exchange they im 
mediately began to revolutionize the en 
tire svstem. The first move was the con 
struction of a new plant 

The completed telephone home is typ 
cal of its use—housing the two impor 
tant factors that keep the wheels of busi 
ness moving—the telephone and telegrap! 
othces. The entire building is constructed 
of brick both inside and outside, and 


is practically fireproof. The walls are 


f cream colored brick combined with an 
attractive contrasting red brick terra 
cotta effect. 

In planning the construction of the new 
exchange, Mr. E. W Welch, Secretary 
and Treasurer of the Southern Indiana 
Telephone and Telegraph Company, mad 
certain to include every modern improve 
ment and convenience that would con 
tribute to the pleasantness and efficiency 
of the telephone house. Next to the 
public lobby is the cashier’s office, man 
ager’s office and the workroom The 
second floor consists of the operating 
room and a brightly furnished rest room 
Light, air and comfort were specially 
emphasized in the furnishing and plan 
ning of the operating roon \pproxi 
mately half of the public lobby is oc- 
cupied by the Western _Union Telegraph 
office. 

Coincident with the completion of th 
new telephone exchange the Kellogg 
Switchboard & Supply Company put the 
finishing touches on the new board con- 
tracted for by the Southern Indiana Tele 
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phone and Telegraph Company, and the 
cutover in Jasper was soon made. The 
board is a two section four position com. 
mon battery multiple switchboard. Po. 
sition No. 1 is arranged for toll; position 
No. 2 for rural and positions No. 3 and 
No. 4 for local service. The board is 
equipped for 400 common battery local 
lines, 80 rural lines and 20 toll lines. 

A great deal of the credit for the suc- 
cess of the Southern Indiana Telephone 
and Telegraph Company is given to its 
officers. They are continually on the 
alert, watching for improvements for the 
betterment of telephone service through- 
out the various communities served by 
the company. The Southern Indiana 
Telephone & Telegraph Company has re- 
cently spent thousands of dollars on out- 
side equipment, putting in approximately 
three carloads of vitrified clay conduit 
and two carloads of cable of various 
sizes in Jasper, Indiana. 

Mr. L. C. Griffitts, president of the 
company, started in the telephone field 
about 1897 and has remained with that 
work since that time. 

Mr. E. S. Welch, secretary and treas- 
urer, has had a wide experience in the 
telephone field; having started at. the 
hottom and worked himself up to an im- 
portant position. His telephone actiy- 
ities began back in 1901 with the Cum- 
herland Telephone Company of Nash- 
ville. 

The manager of the Southern Indiana 
Telephone and Telegraph Company at 
Jasper, Mr. Himsel, has had a great 
deal to do with the installation of the 
new equipment and through his efforts 
the people of Jasper have received the 
benefits of good service 

Another important cog in the smoothly 
running telephone system is Mr. J. E. 
Cline, general plant superintendent for 
the Southern Indiana Telephone and 
Telegraph Company. Mr. Cline had com- 
plete charge of the construction work at 
Jasper that gives the subscribers the 
model telephone service made possible 
with the new Kellogg equipment 


Bell Co. Takes Up Detroit 
Invention 

Glenn Watson, a Detroiter who has 
invented a device for a_ long-distance 
transmission of voices, synchronized with 
motion pictures, and who recently staged 
a successful demonstration over a dis- 
tance of three miles, announced that he 
was making arrangements with _ the 
\merican Bell & Telephone Company 
tor a test between Detroit and New York. 

\ccording to Watson, the device will 
permit transmission of the actors’ actual 
voices over a net of wires to several 
hundred theaters at once, replacing the 
present “talkie” mechanisms. 

Persons who listened in on the first 
test reported the results much more life- 
like than are obtained by apparatus now 
in use 
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We will pay you big dividends 
for 10 minutes of your time.”’ 
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I; you plan to attend 


the National Telephone 
Convention in Chicago, 
we would like to have 
Nea 10 minutes of your time 
there to show you how 
you can secure Casualty 
Insurance, specialized to 
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| Ramblings | 








J. A. S. 


In scanning the news in Transmitter- 
Journal down in Texas we find that the 
Decatur Telephone Company of that 
state is making repairs and in other 
ways improving its service. 
one of the last towns in 
linquish duplicate telephone service, and 
the story is somewhat pathetic and more 


Decatur was 
Texas to re- 


or less tragic. Some five years ago the 
writer visited that little city of probably 
3000 inhabitants. The Southwestern Bell 
operated there as well as the Independ- 


ent exchange. The owner of the latter 


wouldn’t sell and was unable to buy; 
so matters were at a standstill. The In 
dependent exchange controlled about 


three-fourths of the stations and felt they 
had the upper hand. And what of the 
dear public? Decatur is located in a 
poor farming section on a direct line con- 
Dallas Fort Worth 


Denver and other western points and was 


necting and with 


considered very important from a long 


distance standpoint, and the inhabitants 


were thoroughly sold on interborough 


free service, hence they were satisfied. 


They would not stand for a raise to en- 


able a concern to improve the service 
and make consolidation, because that 
meant inter-county toll charges. And in 


De- 
catur Independent exchange was strug- 
bills. 
got so bad that something had to be done 


the meantime the owner of the 


gling to pay his Finally conditions 
and the Independent manager and South- 
Bell both agreed to sell to out- 
We are glad to 


ments come 


western 


siders. see the improve 


‘uu ¢ 


\lvord Tele 


miles 


\nd then there was the 


phone Company just a few west 
This exchange was owned 
young tellow, full of 


and believed in the public thor 


of Decatur. 
by a ambition, 
ability 
oughly. His exchange was paid for and 
he had A-1 credit. So he put in 
of the little exchanges in the state 
(the town was not large), relying upon 


one 


best 


the subscribers to grant him a fair rate 
for service after the was 1m- 
But he reckoned 


Unfortunately a mayor and 


service 
proved. without the 
politician 
State 


hoard of aldermen (Texas has no 


commission) composed the high court to 


pass upon the rate increase. They were 
looking to re-election as well as desiring 
low rates for themselves. Hence after 


two or three years of litigation and after 
the case had gone through the Federal 


courts, the energetic young man with 
faith in humanity, was forced to sell his 
exchange and seek employment. else- 
where. You know the moral. 

i 2s 


Theodore Gary of Kansas City was 
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signally honored recently when he was 
named chairman of a board of business 
men by the governor of Missouri to make 
a survey of the several departments of 
state government, its revenues and ex- 
yenditures and the functioning and needs 
of all state institutions, education, elee 
The commission is 


December 


mosynary and penal. 

to complete its work 
Ist, at which time recommendations built 
upon the findings of the survey will be 


about 


made for the consideration of the next 
legislative session. No doubts the 
ability of Mr. Gary; his selection showed 


one 


rare judgment. 
* * * 
B.C, 
of the Lincoln Telephone & Telegraph 
interesting 
articles Tele- 
phone Engineer from time to time, was 


Burden, assistant plant engineer 


Company, and whose very 


have been appearing in 

recently promoted to the position of for- 

eign wire relations engineer of that com 

pany. He succeeds V. A. Randall, who 

becomes toll fundamental plan engineer 
* « * 

Dallas, Texas, 


Engineers down at 


have just finished moving a three-story 
brick telephone exchange eighteen feet 
without interrupting exchange service 


Flexible water connections made it pos- 


sible for every part of the building to 
he used while the job was being executed. 
Completion of the work of moving in 
twelve hours is believed to set a record. 
We'll say it’s a record we would not want 
to undertake to lower, even in a lifetime 
We'd 


be it 


those loyal operators took 


like to see the job done, but far 
from us to want to take a ride lik 
We'd almost 
as soon take a “ride” in Chicago. 
« 7 
Mrs. Dorothy Van Ert, formerly traffic 


supervisor for the Illinois Telephone 
Association, has been named chief oper 
ator of the Michigan Home Telephone 
Muskegon, She 


was for several years chief operator of 


Company of Michigan 


the Emporia Telephone Company at 
Sabetha, Kansas 
* * « 

Oil wells have been brought in a short 
distance from the capitol of Oklahoma, 
and that section of the city is being trans 
rather than a 
Which 
different 


formed into oil activities 


beautiful residential district. 


necessitates an altogether type 
large amount of 


that section now 


of telephone service; a 
the calls originating in 
are long distance messages 
* * + 

\nd 
turns our mind to H. W. 
the Oklahoma Utilities 
annually attends the United States Inde- 
pendent 
tion. Hube writes us to 
where 


thoughts of Oklahoma naturally 
Hubenthal of 
\ssociation, who 
Telephone Association conven- 
reserve him a 
will disturb his 
He always arrived “ahead of 
and we look for 
protect his record this vear 


room nothing 
slumber. 


the hounds” him to 
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A. L. Salt, president of the board of 
directors of the Graybar Electric Co, 
New York City, spent his usual vacation 
period in the Maine forests, where he has 
had a retreat for many, many years, Mr. 
Salt has rounded out almost fifty years 
Western Electric 
Graybar organizations—and yet he is not 
an old man, judging from his looks and 


of service with the 


activities. 
* * * 

And this here daylight saving time js 
history for another six months any way, 
will be a 
relief to again know without guessing 
just what time it is in the town where 
The writer has been 


In many towns and cities it 


the call terminates. 
running around all summer in his car, 
and never sure whether he would 
reach his destination before noon or not. 


regardless of the hour he reached town. 
* * * 


Was 


Our annual invitation to make this 
office your loating place while attending 
the convention in extended 
you with the hove that you will not fail 


Our office force 


Chicago is 


to take advantage of it 


is at us a visit. 


Studying Telephone Methods 
(Continued from page 21) 
the solenoid to pull in the plunger. 


your service, SO Pay 


This 
sweeps the master mechanism 
from contact No. 1 back to contact No 
10. When No. 10 is 
segment arm will break the lock between 
springs 3 and 4 of the trip relay. This 
breaks the solenoid and 
allows the master switch to stop on No. 
10 contact. 
bars will nick up any line switch plungers 


switch 


reached the lower 


circuit to the 
During this sweep the guide 
have released. 


Hunting Trunks 
Should all the trunks be busy, all the 


that may 


master switch bank contacts will be 
grounded. Therefore the start relay will 
remain energized. Thus when the sol- 


enoid pulls the segment back to No. 10 
trunk, the start relay will still be oper- 
ated. This will complete the circuit to 
the locking relay, and the locking relay 
will remain pulled up over the progress 
over the 10 trunks. The master switch 
continue to sweep back and 
forth until a trunk is released. As soon 
as a contact of the master switch bank 
is cleared of ground, the start relay will 
release, the locking relay will release and 
lock the segment on this trunk. 

The speed of the master switch is ad- 
justed by the governor springs so that 
it will travel from No. 10 trunk to No. 
1 trunk from No. 1 trunk to 
No. 10 trunk again at the rate of 100 

minute. If the start 
relay is held in by hand this speed can 
a watch, while counting 


will then 


and back 
to 110 times in a 


be checked with 
the number of times the master switch 
completes its operations in a _ minute. 
The complete operation is called a cycle, 
so that we 100 to 


110 cycles per minute 


would adjust from 
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GALVANIZED RODUCTS 








The pure zinc coat- 
ing on @rapo Gal- 
vanized Telephone 
Wire and Strand is 
non-peeling, non-crack- 
ing. Even when subject- 
ed to splicing, twisting 
or bending, this protective 
coating remainsuninjured. 


That is why @rapo Galvan- 
ized Products are outlasting 
all others in actual service. 

That is why users, year after 
year, are reducing maintenance 
costs to new low levels.... 


@rapo Galvanized Telephone 
Wire and Strand can be obtained 
from representative Jobbers. In- 
sist upon @rapo quality! You can 
identify it by the Crapo Tag... 


Indiana Steel & Wire Co., 


Muncie, Indiana 








A trainload of twenty-five’s for auto- THE 
matic train control, leaving a Long- 


Bell service yard. 


Let this Trade-Mark be your 
guide to pole purchases, 
your assurance of long 
and satisfactory service. 


CLARK ST. 
NEAR 














210 R. A. LONG 


MOST CENTRALLY LOCATED 


ONE BLOCK FROM 
LASALLE STATION, 
POST OFFICE, AND 
BOARD OF TRADE. 


7900 
200" i 


WRITE FOR cxeeele of 


FOLDER ay swe ag 





Th CVES A 


Lonc-ReLL 
POLE 





to meet every requirement. 


service and satisfaction. 


LUMBER 


KANSAS CITY, 





LONG-BELL 


BLDG. Established 1875 


Lonc Rei. 


CREOSOTE D 


VWELLOW PINE 
POLES 


Chit ICAGO. 
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or Loery Line 


TURDY sixteen footers for pipe 

lines and rural toll leads... strong 
twenty-five footers for automatic con- 
trol and transcontinental telegraph 
lines ... straight thirty to forty footers 
for city distribution . . . striking fifty 
and sixty footers for cross country 
transmission lines — from fourteen’s 
to seventy’s, there is a Long-Bell Pole 


Bored 


and gained, seasoned and treated ac- 
cording to your specifications — the 
quality guaranteed by the trademark 
—Long-Bell Poles offer the utmost in 


COMPANY 


MO. 
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TELERING 

One of the interesting exhibits to be 
seen at the national convention will be 
that of Telkor, Inc., the manufacturers 
of Telering, the ringing machine which 
has met with so much favor among the 
operating companies. These machines 
will not only be exhibited under operat- 
ing conditions, but the output wave-form 
of Telering will be visually demonstrated 
with an oscillograph. Telkor, Inc., will 
be prepared to answer all inquiries in 
a technical as well as a practical manner. 

Telering is now in use all over the 
United States, in Canada, Mexico, 
Hawaii, Philippines, New Zealand and 
Switzerland. The U. S. War Depart 
ment is using them in the Signal Corps 
This widespread distribution has occurred 
in less than-a ‘year. 

The principle upon which Telering op 
erates has never been used before in the 
changing of power frequency, and during 
the year that it has been on the market, 
it has aroused much interest scientifically. 
While the present use of the principle is 
confined to telephone ringing purposes, 
it is adaptable to a number of other 
power applications which are under con- 
sideration, and its use is expected to be- 
come important in other fields than 
telephony. 


cast in Costa Rica 

Music from radio station KDKA has 
been re-broadcast in the tiny Central 
American republic of Costa Rica. Pro- 
grams are constantly being re-transmitted 
in North America and Europe, but the 
feat of station NRH in one of the small- 
est of nations demonstrates the progress 
being made by radio. 

Information of the accomplishment 
was reported in a letter from Amando 
Cespedes Marin, owner, operator, etc., 
of NRH, which is located in Heredia, 
Costa Rica, to Walter C. Evans, super- 
intendent of radio operations of the 
Westinghouse Electric & Manufacturing 
Co. The excerpt from the letter which 
tells the story follows: 

“Did I tell you that I have broadcast 
your station on 296 meters, using the 
same transmitting antenna for receiving 
your 26-meter wave? That is the way 
I do to sell my short wave sets, by re- 
broadcasting your themes. The radio is 
all a joke that makes us live even in this 
tropical, evergreen altitude. Oh, how I 
prize KDKA ever from its beginning.” 

Marin frequently refers to KDKA as 
“the big brother” of his station and“ evi- 
dently looks upon the Pittsburgh station 
as his inspiration, but his own station 
has accomplished feats fully as impor- 
tant as the re-broadcasting of the Pitts- 
burgh programs. 

For instance, broadcasting on 30.3 me- 
ters with a power of 7% watts (less 


power than an ordinary light bulb) 
NRH has been heard all over the North 
American continent, in South and Central 
America and latest of all in Great 
Britain. This latest feat is attested by 
A. Harry Bevan, 55 Goldsmith Road, 
Kings Heath, Birmingham, England. 
This means that the program was trans 
mitted more than 5,500 miles 

Marin is a man of inspiration, as is 
shown by his radio work. This enthu 
siasm 1s evident in his letters to Evans 
and the radio fans throughout the United 
States. He becomes almost lyric at times 
in writing of his dear NRH \ quota- 
tion from one letter gives an interesting 
insight into Costa Rica 

“We have 367 soldiers and out of that 
number 190 are members of our bands 
that tune happiness, BUT our great ar- 
ray numbers 1,457 teachers that drill our 
youngsters under the most modern 
civilized ruling.” 

KDKA’s broadcasts to Commander 
3vrd in Little America are well received 
by Marin. “It is so clear and loud that 
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it resembles an electric phonograph just 
like mine,” he reports. “People have to 
distinguish between the two by actual 
proof.” 

Probably the biggest event in NRH’s 
history, according to Marin, came re- 
cently when KDKA mentioned NRH'’s 
work during a broadcast. Of this Marin 
wrote: 

“Last night, at 6:30 Costa Rica time. 
I had the pleasure of hearing the voice 
from KDKA telling the world about me 
and the NRH, the humblest little station 
merely imitating you, the almighty of the 
enchantment radio, of which we read in 
the Arab book, ‘The Thousand and One 
Night,’ ‘Touch that box with your hands 
and the music of heavens will be at your 


command.’ ” 


Churchill Cabinet to Enlarge 
Facilities 

Chicago, Ill—From Spencer Gullick- 
son, vice-president, comes word _ that 
Churchill Cabinet company has acquired 
40,000 square feet in addition to the three 
plots already occupied by the well known 
telephone booth manufacturers. On the 
new site, which adjoins that ot the main 
plant at 2119 Churchill street, a modern 
plant will be constructed at an early date. 
This will be devoted exclusively to tele- 
phone booth assembly and final inspec- 


tion 


President Has New Telephone 
Number 


This Is the Third Change in White 
House Telephone Number in 
Half a Century 


The White House telephone number 
has been changed and the listing under 
United States Government in the newest 
telephone directory for Washington, 
D. C., is now: 

“Executive mansion, 1600 Pa. Av. NW. 
National 1414.” 

This is the third telephone number the 
White House has had in the history of 
the telephone. When the first instrument 
was installed in the White House on 
May 10, 1878, it was listed as number 1 
In 1900 a new exchange was established 
and the White House number became 
“Main 6.” Main 6 continued as the num- 
ber through the administrations of Wil- 
liam McKinley, Theodore Roosevelt, 
William Howard Taft, Woodrow Wil- 
son, Warren G. Harding and Calvin 


Coolidge. Now, however, due to the 


extension of service, it has become neces- 
sary to make a third change, and “Na- 
tional 1414” is the result. When Main 6 
was established there were mly 4426 
telephones in the city Washington. 
When National 1414 became the White 
House number this year, W ashington’s 
telephones numbered about 154,000 
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Van Dorn Electric Tool Demon- 
stration Car 


The Van Corn Electric J] Co wl 
Cleveland, Ohio, is now using a new 
electric to )} demonstrati car to assist 
the jobbers’ salesmen in demonstrating 
various Van Dorn t ols it poration 

This car consists of an especially de 


1 } 
signed Cigosca 





of one of the well known car manufac 


turers. The large rear door, when opened, 
shows the various electric tools in neatly 
arranged sections making them accessible 
for immediate use, This enables the 
salesmen to bring the tools to users so 
that they can prove for themselves the 
merits of the product. 

At the present time, this car is being 
received enthusiastically by the trade in 
Maryland and Virginia’ so that arrange- 
ments have been made to send it or sim- 
ilar cars to all parts of the United States. 


2-Way Phone Conversation from 
Train Found Possible 

Two-way conversation by radio tele- 
phone from a moving train to a distant 
city was successfully accomplished re- 
cently on the Canadian national railways, 
marking a distinct improvement over the 
one-way apparatus that has been used for 
some time in Germany, says “Popular 
Mechanics Magazine.” 

If the equipment proves practical for 
general adoption travelers on railway 
trains anywhere will be able to talk to 
their friends from the cars and listen to 


the replies as easily as telephone con- 
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sexx CHAPMAN 


_ 1 LIGHTNING ARRESTERS 
MADE BY 
MINNESOTA ELECTRIC CO 


MINNEAPOLIS, MINN. 
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EARL L. CARTER 


CONSULTING ENGINEER 
814 Continental Bank Bldg. Indianapolis, Ind 
Special attention given to all matters 
pertaining to Valuations and Investi- 
gation of Public Utility Properties. 
Formerly ChiefEngineer, Public Service 
ommission of Indiana 











ACCOUNTING 


Specialization on Public Utility Account- 
Ing Records and Audits enables us to 
beet serve Telephone Companies. 


HERDRICH AND BOGGS 


Certified Public Accountants 
1014Merchants Bank Bldg., Indianapolis, Ind 
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versation is conducted between stationary 


Telephone Company Gives Radio 


Service 

Plans to provide Defiance, Ohio, res 
dents wit radio in conjunction with 
telephone service were announced =r 
ently by Manager J. M. Phillips of th 
Northwestern Tele ph ne Lo \ loud 

‘ er will be installed in the subscer 
er’s home and programs will be received 
at a company studio which will be cor 


nected up 


over telephone wires with the 


customer’s speakers. 


FOR SALE 


2 conductor black silk desk stand and 
receiver cords, per set, 40c. W. E. No. 47 
fuses, $6.00 per 100. W. E. No. 14 term- 
inals, 16 pair less stubs @ $4.00. W. E. 
NEW 3 conductor swhd. cords with No. 109 
plugs attached, 50c. Heminway No. 42 
glass insulators @ $5.00 per 100. 


The Telephone Repair Shop 


6966 Ravenswood Avenue 
Chicago, Illinois 


Jhe Comfortable S 
Great Northern | 


ms ] 
I il Mi, 


RAVELERS select 


Great Northern for its won- 


the 


derful location in Chicago's 

“loop”. They return because 

the large comfortable rooms, 

homelike environment, atten- 

tive service, excellent food and 

moderate charges make it an 
ideal hotel. 


a 


400 Newly Furnished Rooms 
$2.50 a day and up 


Sample Rooms 
$4.00, $5.00, $6.00 
$7.00 and $8.00 


Dearborn St. from Jackson to Quincy 
New Garage One-Half Block 











Make Your Directory 2 Source of Income 
Write for Particulars 


J. H. WELKER 


McKinley Block, Canton, O. 
Telephone 8009 


DIRECTORY ADVERTISING EXCLUSIVELY 








J. G. WRAY & CO. 


Telephone Engineers 
Specialists in Appraisals, Rate Surveys 
Financial Investigations, Organization 
and Operation of Telephone Companies 

J. G. Wray, Fellow A. L E. E. 
Cyrus G. Hill 
Rm, 2130 Bankers Bidg., Chicago 














EW ENGLAND MILLS offers everything in 

radio at Wholesale Prices that spell real 
savings! That’s what you will find in this great 
catalog just off the press, featuring Radio’s newest 
creations in sets, kits, parts and supplies. Eery- 
thing in our catalog is backed by the guarantee of 
this old, stable concern and its vast resources, ac- 
cumulated through 17 years of faithful gervice to 
its customers. 


Radio Dealers Save Money 
on complete radio sets of every description, dy- 
namic and magnetic speakers, A. C. and all other 
types of tubes, eliminators, batteries, radio cabi- 
nets—in fact everything required by dealers for 
resale or servicing. Buy right, sell right and 
make money. 


Set Builders and Repair Men 


Earn big money by rebuilding and modernizing 
old sets. Catalog contains everything required for 
this work ; also the latest nationally renowned kits 
—knocked down or completely assembled chassis 
ready to install in table or console cabinets, all at 
wholesale prices. 


A. C. Electric Radios 


Large selections of the finest A. C. Electric, 6, 7, 
8 and 9 tube chassis and complete sets obtainable 
at the amazingly low prices we quote. Every mod- 
ern radio improvement is embodied in these mar- 
velous electric radios. Backed by guarantee of 
satisfaction of this 17 year old institution. 


Battery Sets for Unwired Homes 
Rural communities with homes not wired for elece 
tric radios offer a good market for battery sets, re- 
pairs and replacements. We have a large stock of 
batteries, eliminators, speakers, tubes, transform- 
ers, coils, and all kinds of accessories for battery 
sets. Best known, nationally advertised goods, 
such as Cunningham, Sonatron and Arcturus 
tubes, Burgess batteries, Jewel instruments, Bel- 
den Products, Utah, Temple, Farrand and other 
popular dynamic and magnetic speakers. 


Send for Free Book — NOW! 


Radio dealers, agents, set builders, service men, 
‘ cannot afford to be without the New England Mills 
log. We maintain a complete radio service depart- 
ment, supervised by expert radio engineers who. will help 
1 with all your radio problems. All goods catalogue 
tocked for immediate shipment. Write for this book 
today. It's FREE! Send request on business stationery. 
Catalog also contains complete line of tires, tubes, 
auto supplies, electrical and sporting goods. 


NEW ENGLAND MILLS CO. 


851 Washington Blvd. Dept. 130 Chicago, IL 
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Home ‘* Talkies’? to Come in 
ve Years, Prediction 
By LEE DE FORREST 


Chief Consulting Engineer, De Forrest Radio ( 


To one who has seen his invention in general use within five years. I predict 
grow from the hand made, costly labora home “talkies,” with an entire evening 
tory audion of 1906 to the millions of entertainment in compact, inexpensive 
vacuum tubes now in daily use it may form 
be pardonable to accept present achieve [ predict still more refined reproduc- 
ments as the ultimate in radio progress. tion of music and speech, international 

And I hasten to admit that no one is broadcasting in place of national broad 
more astounded by what has been aC- casting, al d the complete bliteration of 
complished than I am today. Although static in every populated section of our 
branded as a dreamer of impractical country through still more powerful 
dreams and as a dabbler in a hopeless broadcasting stations joined by wire 
means of communication, I have seen my works. We are still infant ! 


audion detector, amplifier and oscillator 


applied to uses far exceeding my wildest Pioneers Many Improvements 
flights of fancy. Some time ago it 1s announced that 
Nevertheless, my sense of imagination, the Stromberg-Carlson Telephone Manu 
far from being dulled, is even whetted to facturing Company had been a_ pioneer 
a keener edge as I contemplate the fu- in the application of screen grid tubes t 
ture of radio. I believe we have done improved radio circuits, having 1 
little more than to scratch the possibili- tured such sets in 1928 for the Aircraft 
ties of our radio technique. Radio Corporation of Boonton, N. J 


Rather than again fall short with my This pioneer experience was an invalu 
expectations of the future, I state with- able aid in putting out screen gird mode!s 
out reserve that the achievements of years of proven reliability for broadcast. re 
te come will be far beyond anything we ception, says R. S. Bookless, manager of 
can dream of today. the radio division of Garnett, Young & 

In the immediate future I foresee sight Co., Stromberg-Carlson distributors. 
broadcasting coming to join sound broad- A glance through the historical files 


casting. I predict satisfactory television of Stromberg-Carlson recently revealed 
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hat it has been responsible for originat- 


ne al d de el ping i large sf mber of 


ther tal mprt ner ny of 
are i 1 the 

1d 

a ‘ i 
For example, this compar was re- 
sponsible tor the first “chassis type con- 
struction used in a radio receiver, in 
which the complete operating element of 
t eceiver is built hanical 


init, the outside casing being used only 
was incorporated in 
the first models in 1924 Later Strom 
berg-Carlson pioneered a refinement of 

s idea—namely the “one piece receiver 


hassis,” mounting on one metal base all] 


apparatus including power plant ¢ juip- 
lent 

The rst f total el gma 

t ed Lic Irequen¢ CCE r wa 

} ght _ Strombe ( lson in 

1925, setting new standards in quiet op- 

‘ration with increased se and se 


lectivity. 
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Improve Your Service 
Reduce Your Ringing T E L 7 


Cost 


Converts 60-cycle 


the oscillograph. 





ONE CONTACT! TELKO 





For Central Office and P. B. X. Ringing 


to 20-cycle Ringing Current 


NO RADIO INTERFERENCE 


Be sure to visit our: exhibit at the National Conven- 
tion and view a demonstration of TELERING with 


First Cost is practically the Only Cost 
Install it—Then forget it. 
It pays for itself! 


Price $44.00 Complete 


F. O. B. Elyria 


Sold by leading telephone distributors 


FULLY GUARANTEED ELYRIA, OHIO 


Lighting Current 


R, INC. 
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October, 1929 
Blair, Nebraska, Completes New 
Telephone Exchange 


Since the days when the te ephone in 


dustry was In it earliest stages, Blair 


Nebraska, has enjo} ed uninterrupted tele 

phone service Even last February whet 
the entire telephone equipment was torn 
up and moved trom the old building to 
the new excha ( mpleted it that time 
service went \ 1 its sual smooth 
reguiarit I ual feat ot tele 

phone engineering was accon plished 

der the supervision and direction of M 


C. M. Robinso installer for the Kel 


loge Switchboard & Supply Company 
His job was to move a S1Ix Dosition Kel 
logg Universal Switchboard and the sup- 
plementary apparatus t the new build 
ing. and he s planned and executed the 


change that there was practica 
terference with service 

The telephone history of Blair is a 
most interesting one al 
of the progressiveness of this western 
city. For more than ten vears Blair has 
kept step with practically every improve 
ment of telephony. The first change was 
Tele phone (om- 
Multiple Uni- 


in 1916 when the Blair 


] 


pany purchased a Kellogg 


| 


versal Switchboar« to replace the old 


magneto system with common battery 


lines. The new Kellogg equipment con- 
sisted of 300 common battery lines, ten 
toll lines and about fifty rural lines. The 
next year telephone efficiency was ad- 
vanced another step by the installation 
of a wire chief's turret and a manager’s 
cabinet 

At that time t 


he Northeastern Tele 
phone Company established an exchange 
at Blair and until 1926 the 


sympathies of the 


telephone 
town were almost 
equally divided between the rival com 
panies. 


In February, 1926, Mr. | C. Hunt 


purchased the competing companies and 


proceeded to combine the best features 
of both t provide the people of Blair 


with the fastest and best telephone serv- 


ice possible Mr. Hunt visualized an 
ideal system and built his plans und 
the service made possible b a Kellogg 


Universal Switchboard His first move 
was to change all the cord circuits in 
section one of the Kellogg board to the 


latest design lest circuits, meter cir- 
cuits and apparatus for automatic ring 


ing were added and a new three position 


section and two hundred additional lines 
were put in at the same time These 
changes were easily made as Kellogg 


Universal Switchboard is constructed so 
that it can be adjusted to meet the needs 
of growth 

The old telephone building was hardly 


a fitting home for the 


improved equip- 
ment, so work on a new exchange was 
Started immediately In laying out the 
plans for the new telephone home, Mr 
Hunt was careful to 


provide for every 
possible feature of an efficient 


— 


business 


TELEPHONE ENGINEER 


use The completed building with its 
bright tile roof and unusual door lamps 
might easily be mistaken for one of the 
ne re sidences characteristic of the type 
uund in Blair. In the rear of the build 
ing is a garage that can accommodate 


four cars or trucks. The workshop and 


FOR SALE 


TELEPHONE Exchange, Kansas. Paying 
exchange, well located. Extensive farm and 
local installations. Bargain. National 
Brokerage Company, Omaha, Nebr. 


WANTED 


WANTED—First-class cable splicer, prin- 
cipally maintenance and trouble work, both 
aerial and underground, permanent position 
to good man. Answer, giving references to 
Petroleum Telephone Company, Oil City, Pa. 


RECONSTRUCTED EQUIPMENT 


Kellogg No. 6B Cordless P. B. X oard 

with 7 local lamy nes and 2 trunk 

Ckts rp $50.00 ( ocal and 3 trunk 

type @ $65.00 
Kellogg Ne ‘ Ne 118 Common 

battery desk set complete with No 

$04 or No 259 Steel signa sets 

straight line or 16-33-50 and 66 cy« 

ringer ... otneeeeode : 7.00 
Keelloge or Ds n drop coils 00 ohm 

tbe ea 500 ohm @ . .50 
Western Ele No. 329 Transmitters 

with back & mouthpiece @ 1.25 
Western Ele No. 250 or 229 Trans 

mitters with back and mouthpieces 

a 1 
Western Elec. No. 143 Receivers with 

cords @ . 1.2 
Gray 3-slot wal or desk type pay- 

stations @ 75 
Gray 5c single slot desk or wall type 

paystations ' 1.2 
Kellogg No 380A combine line drops 

and acks, per strip of 10 @ 12.50 
Kellogg No. 28 3-bar 1000 or 1600 ohm 

Bdg desk sets a $10.00—4-bar 

$10.75 *-bar (all ith New Cabinet 

inside connection signal sets) t 11 10 
Kellogg No. 22 L. C. Transmitters with 

back and mouthpleces @ 1.10 

Write for Our Bulletin 
REBUILT EDL ECTRIC EQUIPMENT CoO. 
‘ot Ine. 


Iso W. 21st St., Chicago 





BELL BOXES 


(REFINISHED) 


Stromberg-Carlson C. B. 
oak No. 1136, straight line $2.00 


16-33-50 and 66 bene har- 


WON on ckivwvaweusars te 2.50 
Leich Electric Co. oak, 
Co ee 2.00 
16-30-33-42-50-54-60 and 66 
cycles ... ae ke ss <a 
Dean Electric Co. steel 
straight line .. picks 2.00 
16-20-30-33-42-50-54-60 and 
ea ee 2.50 


Same as above, complete and 
tested (not refinished) 
$1.50 and $2.00 respectively 


BUCKEYE TELEPHONE 
and SUPPLY CO. 


COLUMBUS, OHIO 








53 
material storage bins in the new exchange 
are models of modern equipment Phe 
office space and switchboard room = are 
light and airy, retaining an atmosphere 
f business and efficiency. Wicker furm 


ure and brig] ht cretonne covers make the 


operator’s rest room cozy and attractive 


With the 


switchboard in the new 


installation of the Kellogg 
exchange, Mr 
Hunt completed the laying of additional 
cable which made a total ot 60,000 teet 
of underground construction 
Besides the exchange at 
Blair, Mr 


at Semel Calhoun, 
Winnebago and Carroll, 


telephone 
Hunt owns and operates plants 
Arlington, Walthill, 
Nebraska 





PEARL LIFE-TIME 
DROP WIRE BRACKETS 
Save time,labor 
and waste. 
Hot-galvanized 
ecrew-hooksand malleable 
castings are separable and 
indestructible. Standard 
Stocked by telephove manu- 








2 groove porcelain 
facturers 


H. PEARL CoO., 


Indianapolis 











Send for free sample and 
prices on 


UNIVERSAL 
DROP WIRE 
INSULATORS 


Universal i 
11 Poplar Re al 











“UNIQUE” 


COOL - SAFE 
COPPER HANDLE 


WHICH 
ACCIDENTS AND 
PROPERTY 















LESSENS 


DAMAGE 


The piano wire grip 
compensates for the 
expansion and con- 


traction of the . . 
Note Air 


Space and 


shank when heat- 


ed and cooled. 
minimum 
IT WON'T contact of 
LET GO. shank and 


wood. 


Simply force 
pointed shank 


into handle. 


A DEPENDABLE 
handle igy work 


on main frames. 


No. 1—7/32 to % shank. 
No. 2—-% to % shank. 
No. 2 for heavy coppers 
with % shanks. 


UNIQUE MFG. CO., Inc. 


221 Whiting St. Chicago, Illinois 

















Phantom Circuits 
(Continued from page 28.) 
phantoming for the reduction of cross 


talk on rural grounded plants is not a 


good move, but do wish to lay stress on 
the importance of a proper transpositior 
scheme in connection with the use of 
phantoms 

Phantom circuits because of their na 


ture require more consideration than do 
metallic circuits to keep crosstalk down 
This tendency for phantomed circuits t 
crosstalk when conditions are irregular 
results from any of the following con 
ditions : 

No. 1.—Resistance and leakage unbal- 
ances on line wires and coil unbalances 

No. 2.—-The carrying of phantom 
zrouns through non-quadded cable results 
in high crosstalk in some cases. 

No. 3.—Where quadded cable is used, 
a capacity unbalance due to unavoidable 
irregularities in the twist or lay of the 
cable conductors may result in crosstalk. 

No. 4.—Lack of a proper transposition 
scheme on open wire phantoms. 

The remedies for No. 1 are to use 
good coils, adequately protect them from 
lightning, sleeve all open wire connections 
and solder jumpers, keep the arrestors 
free from grounds and keep the open 
wire free from leaks to ground. 

Regarding No. 2 quadded cable is sel- 
dom found or needed in the small ex- 
change where phantom groups are car- 
ried only a tew_ blocks. For longer 
lengths of non-quadded cable carrying 
phantom groups, it is usually possible 
to pick out two pairs in the cable in 
volved which will have a minimum of 
crosstalk. If considerable crosstalk is 
experienced in a long non-quadded cable, 
then it may be necessary to place the 
oils at the end cable terminal and bring 
the phantom circuits in metallic through 
the cable. This arrangement makes line 
testing difficult, however, and should be 
ivoided if possible 

If cable is being placed and there is 
a possibility of future phantom groups 
working through the cable it should have 
a few quads in addition to the regular 


y 


CXC ange pairs 

Quadded cable is made by twisting the 
two wires of a pair together and the 
twisting up two pairs forming what is 
known as a “quad.” These twisting op- 
erations are so arranged as to accom 
ish the same thing that transpositions 
do for open wires, 1. €.. place each wire 


1 quad an average equal distance fron 


ill the other wires in the quadd It 
the manufacture of cable some variation 
tiie twists occurs and the wires do 


not have the same capacity values to each 


other. This condition is referred to as 
“capacity unbalance.” It is possible to 
reduce or neutralize these unbalances by 
means of capacity unbalance measure 


ments and the proper poling ot the wires 


at the splices 
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CUT YOUR EXPENSE 
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HOW TO GET 
QUICK™ ECONOMICAL 
INSTALLATIONS 


I’xtremely compact, very mobile and abun- 
dantly powered for the toughest jobs, the 
Cleveland Baby Digger delivers maximum 


=> 


trench footage in cramped quarters or in 
the wide open spaces in all types of soil. 

Years in advance of the field in design, it 
utilizes most modern methods of transmit 


ting power. Effciency, simplicity and ab- 

sence of “lost motion” are some of its out 

standing characteristics 

Only 58” wide, 19° in length and weighing 

but + tons, the Baby Digger slips easily past 

holes, trees, hydrants, and other obstru 

tions and is quickly and easily transported 

mn its own trailer travelling at truck speed. Sins iia 
With the Baby Digger you get high effet for full 
ency at surprisingly low cost. Information 


and 


see Us 


THE CLEVELAND 2 


TRENCHERCOMPANY Ener 


“Pioneers of the Small Trencher” 


20100 St. Clair Ave., Cleveland, Ohio, U. S. A. 
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portant Factors that 
govern the 


10 in 


Quality 


of Long-Bell Poles - 
and should Influence 
Pole Purchases - - - ~ 


A com prehensive reforestation 


program assures future supply. 


Hundreds of thousands of 
acres of Long-Bell stumpage 
in the heart of the yellow pine 
country to meet your present 


requirements. 


Logging selectively, our own 
skilled wood crews fell, trim, 
and peel poles to meet your 


individual needs. 


In our preparation yards, ex- 
perienced Long-Bell workmen 
painstakingly lay the founda- 


tion for future performance. 


Special machines roof, gain 
and bore Long-Bell poles with 


mechanical precision. 


Correct seasoning is assured 
in Long-Bell production, re- 
sulting in greater breaking 
strength and uniform impreg- 


nation of creosote. 


Identify your inquiry to advertisers by saying—“As showr 





ENGINEER 9 


7. 
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Every Long-Bell pole is branded 
with our trade-mark — your 
assurance of quality, our guar- 


antee of performance. 


Long-Bell poles are treated, 
full length, under pressure, by 
the Rueping empty cell or by 
any other standard process, 
increasing their durability and 
fortifying them against decay, 


insect damage and fire. 


After every operation Long- 
Bell poles are inspected, tested 
and passed, only if they come 
up to our own rigid specifi- 


cations. 


Our service yards carry com- 
plete stocks to meet your re- 
quirements — there is a Long- 


Bell pole for every line. 


THE LONG-BELL LUMBER COMPANY 
211 R. A. Long Bldg. 


Kansas City, Mo. 


Established 1875 


n CLL 


CREOSOTED 


WELLOW PINE 
POLES 
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FRENCH BATTERY COMPANY 
Factory:  Biadioen, Wis. Sales Office: 30 N. Michigan Ave., Chicago 


“BLACK BEAUTY” POLES 














Distributors of ‘‘Black Beauty’’ Poles and Cross Arms 
to the Independent Telephone Trade 
State and 64th Streets : : Chicago, Ill. 
Branch Office and Warehouse: 622 Wyandotte St., Kansas City, Mo. 
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OVED, Investigate Our Centralized Accounting 
Cost less per mile, per year, than @ ¢ Plan 
e ies. $2) This monthly Audit will save you lots of 
untreated poles of ——— \ p money and give you important information 
| 


the best of all business, if properly 


that you should have about your business— 


BOWDLE ACCOUNTING SYSTEM 


“Know where you stend™ CERRO GORDO 


managed. 
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